“Teaching Material for Responsible Technical Interns (Automobile Maintenance)”

[ separate volume]
Chapter4 Importance of Health and Safety (Japanese and English Bilingual Edition)
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Importance of Health and Safety
This chapter explains the “health and safety” in automobile maintenance?.

This chapter describes items that are very important for ensuring safety in

the workplace. Let’s learn about them before carrying out actual

maintenance work at the site. You should look back over your daily work

and review the following items.
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2 Reproduction of text of “Technical Intern Training Program for Foreigners, Automobile Maintenance Occupational Health & Safety Guidebook” prepared in September 2016 by the
Working Group for Automobile Maintenance under the Technical Intern Training Program for Foreigners. The photographs and illustrations used in this manual were prepared with
the cooperation of related companies in the four prefectures of the Chubu region based on the same judgment principles as those applied in the original. The translation of the

English edition was supervised by an automobile mechanic; however, it should be used under the responsibility of a host company.
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(1) Proper clothing to ensure safe work

1) What is proper clothing?

Wearing the proper clothing correctly is the first step in working
safely. Wear work clothes correctly to prevent accidents at work,

and to improve efficiency.

2) Precautions

Attach fasteners and buttons securely.

Wear work clothes that fit you.

Mend any tears or open seams, and always wear clean clothes.
To protect the head and prevent the inside of vehicles from getting
dirty, wear a work cap properly.

Attach a name tag in the correct place.
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To prevent accidents [1]

A mechanic was carrying out work in
the pit without wearing a hat, and
suffered lacerations when he hit his

head against the bumper.
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To prevent accidents [2]

While conducting an engine noise
check with sleeves rolled up, a
mechanic got his sleeve caught in

the fan belt and suffered lacerations.
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To prevent accidents [3]

A mechanic entered the pit wearing work
clothes that were too big, the hem
became entangled, and he fell over and

suffered a bone fracture.
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1) UJME% (2%, 4 E\ 9»{7") 1) Lift work (2 columns, 4 columns, plate type)
lCELﬁETﬁ/\/U/\/ Eé}t")i‘i_b‘(lé,g
© BERIR- fERAHES [1] Daily inspections and checks before starting work
o = béb"f;i(;\z;%[;éfﬂg?ézt ® The lift should move up and down smoothly without any abnormal
UD AT noises.
L U/S"‘Bb‘bd)ﬂ *( )I//rFTiﬂ (CUHNRNCE, _ . .
AEAS o< TB—F  mo =£5 ® There should be no oil leakage or oozing from cylinders.
77 Y \y —Zh = (" nd
® HEOVINAL-ANOMERIAFBTOL, ® The safety lock should operate smoothly and reliably.
2523 Wo5 jcie) o &¢&>
o IRERA “J?(I’E"ﬁr WD‘EF)DEE?%M’FE)J@“&_CO ® The operating switch should provide a click feeling and operate
> Zu ENDO BALES I bl
L xb‘:u(«_ED‘D BH. BEIRVIE, reliably.
® The cradle should not be bent, cracked, or damaged.
5 Z L\ ES
Lo B e No bending or
PISE AN damage to
cradle
: : BU3 6
BAERD 5 C / ] £ 7r’“|:\/rﬁi No oil
yﬂél}y’]bﬂ“ 1 be | A Safety lock / leakage
ReRER (/B « works fine
93
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SR AXSHATAIR # Photo: Courtesy of BANZAI, LTD.
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[2] Precautions when carrying out work

Check the vehicle center of gravity in the service manual beforehand.
Check the vehicle lift up point in the service manual. (The vehicle body
will become deformed if the rigid rack is placed in wrong location.)
With the vehicle slightly raised, shake it lightly to confirm that it is
stable.

When operating the lift, call out to those around you to ensure that it is
safe to begin.

The wearing of helmets is recommended when carrying out work
underneath raised vehicles.

Lower the lift after ensuring that there are no people or transmission
jacks, etc. underneath.

Always apply the safety lock during work.

When interrupting the work, lower the lift to the bottom.

If the vehicle looks like it is about to fall, move away from the vehicle as

quickly as possible without attempting to support it.
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Check the vehicle
center of gravity in

the service manual.

To prevent accidents [1]

Cadkl_ LpDss
’J‘bJ:UTuU( ECEmO

HATL  N<ICA

TEZHERID

Check the stability of the
vehicle with it slightly
raised.
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To prevent accidents [2]

When operating the lift, call out to
those around you to check
safety.
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To prevent accidents [3]

Ensure that there is nothing
underneath when lowering the lift.




2

L v o &
-SryF

rAn -0 el & TELS

; Crosx &
2) HL=-I-SvvE. N

¢ 5

A (b_
>H95

A

2) Garage jack, pantograph jack work

[1] Daily inspections and check before starting work
[CBLETATA  EFESFINCA

© BESR. {FEaER ® Hydraulic valves should operate smoothly, and there should be no
OHOEBH K TH-F  EE5 BU3B D . . ,
o SHE/NILINZAL-XC/EBL. AR/ ABVT L, oil leakage. (hydraulic type)
wHoLE ® Air valves should operate smoothly, and there should be no air
(HET) g Y
AiB EB3K TO-F &5 Ab b z B leakage. (air type)

o TI7-)UVJNRL-X(C/FEIL. IV RNARVCE, (I7
g 2 ey TRADEUE ( ® Saddle should not be bent, cracked, or damaged.

) ® |t should be possible to maintain the jack height for a certain time
> el ES Eno @z g . .
o FE(CHAND. BE. BHENBLE, period.

WOTWO A D v
o —rBERY. mé’&{%ﬁ(%é‘_to ® The wheels should rotate smoothly.
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o EEFNMIBICEIKTE,

2Fe5 0 B5p5UTA [2] Precautions when carrying out work

@ FEERIBOEES

ANW\eh  E&52 UBHA L &S

® Jacks should be used on flat, firm ground.

o HIHTRERMECERTD. ® Do not get into the vehicle while it is supported only with a garage
rn - b ULeo& Lbh&>  &e meL\ (3% &F .

® fL—2-SryFDOHTEMEZZTVIREETE. JILXIC jack.
0] Z . .
FOAERL, ® Do not use jacks and lifts together.
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Photo [1]: Courtesy of BANZAI, LTD.

Cradle should not
be bent or
damaged.

Legs should not be
bent or damaged.

Photo [2]: Courtesy of BANZAI, LTD.
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Saddle should not be bent,
cracked, or broken.

Should be possible to
maintain height for fixed
period of time.
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Also use wheel
stops.
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Be sure to apply wheel stops to wheels that are in contact
with the ground.

Ensure that the saddle is firmly secured to the vehicle body.
(There should be no abnormal play or tilting.)

Check the vehicle jack-up points in the service manual. (The
vehicle body will become deformed if the jack is placed in a
wrong location.)

Support jacked up vehicles with rigid racks. (Jacks are not
capable of supporting the vehicle continuously.)

Note: Rigid racks must be placed at the specified locations.
Do not move the vehicle while it is jacked up. (The vehicle
will become deformed if the saddle disengages from the jack-
up point.)

Before lowering the jack, ensure that there is nothing
underneath.

Do not operate the relief handle abruptly. (Do not loosen all
at once, but operate a little at a time while watching the

vehicle go down.)
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To prevent accidents [1]

Check the jack-up position
beforehand.
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Do not use jacks and
lift together.
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To prevent accidents [2]
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Turn the handle
slowly.
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3) Transmission jack work

Carry out work with others, and not on your own. In cases such
as where the vehicle becomes unbalanced, move away from the
vehicle as quickly as possible without attempting to support it.

If carrying out work on raised vehicles, raise the jack cradle with
extreme care to ensure that the vehicle is not apart from the lift.
(The lift must not be lowered.)

When removing parts from a raised vehicle, pay close attention

to changes in the vehicle’s center of gravity.

H Daily inspections and checks before starting work

Cradle should not be damaged.
There should be no oil leakage or oozing from cylinders.
The cradle should be raised and lowered smoothly.

The lift pedal and wheels should move smoothly.
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B Precautions when carrying out work

Ensure that the weight of parts being removed is within the
permissible load.

Use jacks on flat, firm ground.

Secure a location for placing parts, as well as a movement
path before removing parts.

Place parts in a stable condition while checking the part center
of gravity.

Thoroughly check to ensure that all hoses or harnesses have
been disconnected before lowering the jack.

Adjust the positions with the jack, not with the lift. (Do not
lower the lift.)

When raising the vehicle, be careful not to let the vehicle be
apart from the lift cradle.

When removing parts, pay close attention to changes in the
center of gravity of the raised vehicle.

Do not place hands between the parts and the transmission
jack for support.

When moving the jack, be sure to do so with the cradle
lowered to its lowermost point.

— If it is difficult to stabilize, secure the jack and transmission
with a chain, etc.

Secure a sufficient work space to escape in the unlikely event
such as the vehicle collapses.
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oossh = 5 coh =oc There is always a danger of parts or tools
+RCREZFITOTE. B IE being dropped even when being careful, and
E%&b(bi’)?gﬁﬁéb“aﬁﬁtm therefore you must wear safety shoes when
3045 @FL & D5 HATAC B i
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and tidy at all times.
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To prevent accidents [2]
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When removing the AT (automatic
transmission) assembly, the worker
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[z, the worker’s foot, resulting in injury.
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4) Hoist and chain block work

® Use a batten, etc. to protect parts from damage caused by

wires or chains.

Do not lift objects that are heavier than the weight limit.

B Daily inspections and checks before starting work

Chains should not be broken or have open links.
Gear parts should move smoothly.

Hooks should not be bent.

B Precautions when carrying out work
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Ensure that the weight of parts being hoisted is within the
permissible load capacity.

Secure a location for placing parts, as well as a movement
path.

Decide the position to which the hook is attached taking the
part's center of gravity into consideration.

Thoroughly check to ensure that all hoses or harnesses have
been disconnected before hoisting parts.

When hoisting parts such as engine assemblies from raised
vehicles, be careful not to let the vehicle be apart from the lift
cradle.

When hoisting parts such as engine assemblies from raised

vehicles, pay close attention to changes in the vehicle's center
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Photo: Courtesy f BANZAI, LTD.

of gravity.
Do not wind chains when they are slack.
When not carrying out work, move the hoist to a place where it
will not get in the way. (Do not leave it on traffic lines.)
® Secure a sufficient work space to escape in the unlikely event
that chains or wires break, or hooks come off.
Caution!

Qualifications are required for hoisting work.

72 L -9 pnES

I WBA N
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There should be no abnormal noise from
the motor, and it should move smoothly.

- h TALLS R’

9’-1 /ODt)JTl’(‘DE{%h\ﬁL\

Chains should not be broken or
damaged.

Ao2< UB TALLS R

Ty DRIEIRE N

Hook should not be open or
damaged.

TWos5 E5& BLL B2ENA

1YFDEMENIEE THOEIE RN %D
Switches (buttons) should work

properly, and should provide the click
feeling.
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To prevent accidents [1]

mzE NS .
» Raise parts slowly from
P00 _EIFB 9 = directly above.
VWSV ES U o:,(\
KEFLEDT=HICQ o - To prevent accidents [2]
N RS
’&){\\\
There is a risk of gear damage if
Loew B parts are hoisted with chain
[EBAITIRRETEZ LITRE slack.
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To prevent accidents [3]

Determine the lift position in
consideration of the movement
of center of gravity.
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5) Wheel balancer work

B Daily inspections and checks before starting work

® Abnormal rotation or abnormal noises during operation should

be checked.

B Precautions when carrying out work

-21-

Fit wheels securely.

— Accurate balance adjustment will not be possible when the
center of the wheel has shifted or there is any rattling.

Rotate wheels by hand to ensure that “there is no looseness or
rattling when fitted”, and that “there is no foreign material
trapped in the tire tread grooves”.

— Foreign matter will be scattered by centrifugal force, which is
dangerous.

Do not touch the wheels until they have completely stopped
rotating. (Do not hold tires by hand.)

When standing up, be careful not to hit your hips or lower back

against the shaft.
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Watch out for shaft runout,
rattling, and abnormal noise.
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Photo: Courtesy of BANZAI, LTD.
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To prevent accidents [1]
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Do not stop wheels by hand.

SLALES L

KEHIED-HIZQ To prevent accidents [2]
L Pay attention to the shaft
M5 EQBEEE when standing up.
Lrae 5p30
SYINSERTD
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To prevent accidents [3]

KEBSLIEDEHICB
T <Example>
u -
<> When the wheel was set on the
AR v FW-23% F5A ot
BAEFA =)L NSy LT wheel balancer and rotated, a small
PUTh Eut ENof s pebble caught in the tread groove of
@@Bé’e‘fct&’) A4 DRy RCEEE the tire flew out, causing injury to the
L uren forehead.
2TWV) \ED‘}_}%/\/'C?C A (%
Ul

EFW-2% 5 AZPVTABYS LWL
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A small pebble flew out while the wheel balancer was rotating.
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6) Tire changer work

M Daily inspections and checks before starting work

® Turntable rotation should be smooth, and there should be no

abnormal noises.
The arm and clamp should move smoothly.

There should be no air leakage. (pneumatic type)

B Precautions when carrying out work

-25-

Do not place your foot on the pedal except during operation.

Be careful not to damage the wheel with the turntable or the
mounting head of the arm.

Be careful not to damage the wheel by holding it with the bead
breaker.

When a tire is inflated and the bead is fitted following tire change,
it makes a loud “bang” sound and inflates vigorously (bead fits to
the rim flange). Therefore, never place objects or hands on tires
when inflating them.

Overfilling the tires may cause them to burst. Before inflating tires,
check them for cracks or damage, confirm that air pressure on site
has been adjusted to the appropriate pressure, and then inflate

them at a safe distance (avoid getting too close).
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Movement should be smooth.

LoLA MALEALLY I A & L TUHELS Photo: Courtesy of BANZAI, LTD.
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BB who have completed special education on tire inflation).
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(BT eEARAIE 367|<0)33"€) (ZEEERRIBERIE205)

(Article 20 of Rules on Special Education for Safety and Health)
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Do not rotate turntable without locking
Operate pedal after confirming arm.

contact position.
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Finger trapped in tire changer.

To prevent accidents [2]

<Example>

When changing a tire using the tire
changer, a worker accidentally pressed
the pedal and rotated the turntable,
and trapped their finger between the
wheel and the tire.
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Tire burst while being inflated.

To prevent accidents [3]

<Example>

When inflating a tire following tire change, a
worker had difficulty in fitting the bead into
the prescribed position. So, he inflated the
tire with a higher pressure than standard,
and subsequently caused a burst.

Tire fragments hit the worker’s face when it
burst, causing injury to the face.

The explosive sound also caused damage
to the worker’s eardrum.
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7) FAVIHEE 7) Tire change work
EELS U :5@126 >
" FRROERER B Precautions when carrying out work

TERWCS EHD ULHEA HAUCh <5 & 5950 Cw> C ® Check the appropriate air pressure beforehand, and be careful
o B EAEMICHERL. ZEOANTECEETS. (5 AR PPTOP P

o Lebis not to fill tires with too much air. (Tires should be fitted to the

54 V%El"’ﬂkﬂﬂ)h‘b‘f%ﬁm@“é )

vehicle before inflating them.)

3-T—-ULU4&h ) MICA 3*()‘\‘3’ FIEw b dEL
® [- T_/a/@mgjﬁﬁﬂ 95, (P-EA-NZa7I X3, ® Check the tire rotation direction in the service manual or owner’s
B-RBR-FTFLCwH D
A=F—=AXZ17I) manual.
/_‘i*_jr‘ ‘fl’/ j"*_\; I\(Dﬁlsf)@“'éluiaﬁhéo (j{‘b‘a{,; ;95:(3 u@if%’rﬁ&) ® Be careful not to over-tighten the wheel nuts. (Wheel nuts should
£3< NAB ULBOPEBC HAD &4 not be fully tightened with an impact wrench, and the tightening

9. MV LOFTHMI ML OEIEZ 175, ) _
torque should be controlled with a torque wrench.)
At Exhbx': v-¢& san-n Fw-23

® FAV-FLZIYOE-K-TL T K1~ }[,%(gté/\,‘c{ﬁigjb‘igl,\;j ® Be careful not to damage the wheel when holding it with the bead
59350
FEI. breaker of the tire changer.
TWPISNA T P <35 & 0 . . . . . .

® HAYEIILI(C. A VI ’:L%)\ﬂ I\Ed)’dété(i “\/“ 1EWS ® \When tires are inflated and the bead is fitted following tire
B8 s o change, they make a loud “bang” sound and inflate vigorously
jc?:‘tinttﬁ(:\ AANSCR B NGT) (t I\D\@% ) o ZOI8.
Fub 5% 50 N (bead fits to the rim flange). Never place objects or hands on tires

AV D_LE(HPEHWED, ’5’/(17(L$%/?§Z7LDL/'C(173‘37&L\

when inflating.
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® Overfilling the tires may cause them to burst. Before inflating tires,
check them for cracks or damage, confirm that the air pressure on
site has been adjusted to the appropriate pressure, and then

inflate them at a safe distance (avoid getting too close).

Caution!

Tire inflation work should be carried out by qualified personnel (those who
have completed special education relating to tire inflation).

(Item 33 of Article 36 of Ordinance on Industrial Safety and Health) (Article
20 of Rules on Special Education for Safety and Health)
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To prevent accidents [1]

<Example>

When a worker was changing a tire with a car jack in
a gravel parking lot, the jack slipped, and his left foot
was trapped between the vehicle and the road
surface.

The cause of accident was insufficient confirmation of
the ground condition when using the jack.

A Z<
=
SVWAVES UL
KERIEDHIC@ To prevent accidents [2]
Unw
<S> <Example>
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When the removed front wheel was leaned against
the tool box during vehicle
inspection/maintenance, the wheel fell over and hit
the worker’s right foot.

The cause of the accident was that the place to
put the removed wheel was unstable and the
place was not specified.
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8)JS54 4., R—ILEB{E%E 8) Grinder and drill press work
oW b Regia 1. Grinder work
1.95145e%
£5¢ £33¢ES HAE LLS (1) Application: Used to polish workpieces.

(1) & TIRYOMECEERTS.

(2) Types, structures, and functions

LWL 3> EF0S
(2) FERALIES- Hae ® Broad classification: Double-ended type, disk type

FhRa Do U s TuILEL S ® The double-ended type on the right (Fig. 1) consists of a motor,

o K7 : WEHATEFARIIAT, yP ght (Fig. 1)
o . grinding wheels, a base, etc.

(92 ngSES 2 W R - VL 5 Eu . La*ew‘\
® F (. 1) mERI1TIE. JE 5. iBA. RITBRE TR, ® Flat type grinding wheels are generally used, and those with

EVL WA uBshRR WA WEATE aW3hw3¢ ¢ ; ; ; ; ;
® fEAL. —iﬂx(L:FH/F’(j’b‘ﬁHL\bn Ty = o F@EED?‘: different sized grains on the left and right sides are generally

mounted. This type is used to remove burrs from parts and tools,

N & 2 AUV A Z5¢ (J“D LsEs ED 3B BAEA
HONEDfFIFBENTVS, BPGat? E JNUDBRZE. RUJLALEEED and to sharpen drills and lathe cutting tools.
Fwe L &S
At I\’é‘:ﬁﬂ( LEERHT 3,

(1) (Fig. 1)
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5H : ARt/ Y112 7 Photo: Courtesy of BANZAI, LTD.
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e The grinder on the right (Fig. 2) is a handheld type, and is compact,
lightweight, and portable.
This type uses a grinding wheel that is relatively thinner than those
on double-ended grinders, and is used for surface treatment after

welding, for deburring, and in some cases, for cutting material.

- ——

S A

(Fig. 2)

Photo: Courtesy of BANZAI, LTD.

(3) Precautions

* Maintenance: Grinding wheel replacement and trial runs must be

conducted by “those who have completed special education”.

® |dle the grinder for at least 1 minute before starting work to check for
any abnormal noises or vibration.

® Be sure to wear safety glasses and a dust mask.
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® Never use grinders without a safety cover.

® Never use the surface other than the specified surface of the

grinding wheel.

® Ensure that there is no one present in the direction in which grinding

powder is scattered.

2. Benchtop drill press work

(1) Applications: This is used for drilling holes in metal or wood materials.

(2) Types, structures, and functions

-35-

Used for drilling both large and small holes, but is generally used for
drilling holes of 13 mm or wider.

Fig. 3 shows a typical drill press. Motor power is transmitted to the
spindle via a V-belt and built-in multiple pulleys to change the
rotation speed depending on the drill diameter and workpiece
material.

The spindle is fed with the handle, and the amount of feed is shown
with graduations on the spindle.

The table can be moved up and down, left and right, or tilted to a
suitable position and secured to make it easier to carry out drilling

work depending on the size of the workpiece.
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(3) Precautions

-36 -

Do not carry out work with gloves on.

Drill bits should be securely fitted.

Holes should be punched at the drilling position.

Do not apply excessive force.

If there is a possibility that the workpiece may rotate together with
the drill, secure the workpiece in a vice beforehand.

Do not use benchtop drill presses in places with materials which

pose a risk of ignition or explosion.



VWAV ES U
KEPLEDTHICD

¢CB WA E C5FAEDREADA Fhn & EE L5595

F155954 S THIRGIHEO/NUBRD IS,

MO TALYS Fhs<E WU LE>
IEIEKEPG)EHHIJEEE»%LD?ET:
[FoBWVLEELS
<FELEIRT>
Z3EA  BIEABA

S RO LI ) (RO RS 4352k
54T TR R LEEOTH S,
FREETh - ishoREIC LI 54 S, Tkt o

FASCEWL EELSIHC HATACD AT

IR A b‘étatﬁ@‘cﬁmto 4’F¥HI§ ZEHEEFZ
Eﬁﬁ LTV 1@*%@5@&(1@% LTLhorz.

FAWA  DAD £3VA

<RE> & Z5N3ERA

SEFLSE L &

DI A2 e.
MPNTABYS  FASK oL A TUALS G T ¢
OIBlEL R DRI LE DR B A FifRE S %
BERLTORD L.
BAEAZUBLIEONC B Lo
DB A DEH.
Ruac
<>

TELST R -F  HMKE F Z ¢ BXESEL T T
®4’F¥7\N—7\’iﬁﬁﬁﬁ%o OREEDERAEH
HBATAELHSWC Uo U

OREHE @%E’E

To prevent accidents [1]

During deburring of the section of a steel plate

with a handheld grinder, a rotating grinding

wheel hit the worker, who subsequently died.

<Conditions under which accident occurred>

This occurred when a worker was deburring the

section of a steel plate with a handheld grinder. The

accident occurred when the grinder recoiled for

some reason during cutting, and the rotating grinding

wheel hit the worker. The worker was wearing work

clothes, safety shoes, and cotton work gloves, but

was wearing no protectors.

<Causes> Conceivable factors

[1] There was insufficient work space.

[2] The worker was not wearing protectors to prevent
contact with the grinding wheel during rotation.

[3] Health and safety training was not provided.

<Countermeasures>

[1] Secure sufficient work space.

[2] Enforce the wearing of protectors.

[3] Provide safety training.
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To prevent accidents [2]

“Chips” scattered during drilling with a
benchtop drill press. A chip got into the
worker’s eye, resulting in ocular trauma.
<Conditions under which accident occurred>
Chips scattered while a worker was drilling
holes in a steel plate. A chip pierced the right
eye of the worker.
<Cause>
The worker was not wearing safety glasses.
<Countermeasures>
® Always use safety glasses when working
with benchtop drill presses, no matter how
short the length of time that work is carried
out.

® Thorough safety training
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REMLEDRHICO To prevent accidents [3]
@53%50)1{;@(;&5%& [3] Fire caused by sparks from grinder.
Tk ARAES Bh B Cause: Combustible material was placed
[REA : "aIBYIECICE L. 2(1@3 nearby, or was present.
Iz Countermeasure: Clean and check the

rnel PAELHE WD BL  MKICA

R - RIREIBNLUNERR.

workspace.
[4] -1 Using the wrong side of the grinding

FCE5<B WA R EWLLTUBALAL U &>
@-1 £ I35 aEEmMUS 2 fEA
565 7 A
FR(ChRHE.
FALA  LESHA 5 8 L
[REA : (EREOEEZIASEIOR.

ehel HAEAEEIWNC  TOTL

R . ZEHBEOHIE.

wheel of the benchtop grinder led to a
damage.

Cause: The worker did not know that
there was a particular surface that was to
be used.

Countermeasure: Enforce safety training.

TUFC CBVAR ERAL EWL EDD [4] -2 While performing a trial run with a disk

@-2 TARY I A KIEIN DI A ZEUT

LSATAESS £ul Eno  Bh  EEss grinder to which a non-standard grinding

VI CEtiE R P (A L TS THRSE wheel had been mounted, the wheel

S U &S
%(Ji)?l@j%{;—o fragmented, injuring a worker nearby.
FrAWA EMNKCHAL VUL . - . .
EEH - iﬁ*ﬁ%@ﬁ&EﬁHﬂﬁtﬂlo Cause: A non-standard grinding wheel
EVEC BAFAEHSLC THTL was mounted.

R . ZEHBEOHIE.

Countermeasure: Enforce safety training.
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9) Car washing and parts cleaning
1. Car washer

(1)

(2)

3)

EMINENT Qv

(B—2)

Application: Used to clean the exterior and underbody of

vehicles.

Types and car washing methods

Types of car washers include hot water car washers (Fig. -1),

steam cleaners, and car washers, etc.

® Body exterior: The most common type is gantry car
washing machine (Fig. -2).

® Underbody: High-pressure water spray gun (Fig. -3).
Avoid using this tool for the parts inside the engine room
as best as possible.

Precautions

[1] The vehicle exterior is washed after maintenance work is
complete, but the consent of the customer must be
obtained.

[2] When cleaning inside the engine room with a high-
pressure water spray gun, do not apply directly to
electrical or electronic components.
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2. Parts cleaning

(1) Application: Used for washing parts.
(2) Types, structures, and functions
® Fig. -4 shows an example of a parts washer having a washing
table, a filtration tank, an oil transfer pump, and a return valve.
® When washing parts, wash oil in the filtration tank is pumped
up to the washing table by an oil transfer pump.
® After use, the oil is returned to the filtration tank by the return
valve, where mud and dirt are separated and filtered.
(3) Precautions
® The prescribed amount of kerosene or dedicated wash oil
should be used for the wash oil.
® Never use highly flammable solvents such as gasoline or

thinner.

(Fig_ -4) Photo: Courtesy of BANZAI, LTD.
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To prevent accidents [1]

When getting out of the driver’s seat, the driver

became trapped between the washing machine frame

and the front door.

<Conditions under which accident occurred>

® \When the driver opened the door and got out of the car
for some reason, he was caught between the car
washing machine frame that was turning back and the
front door.

<Causes>

[1] The worker tried to get into or out of the car while the
car washer was running.

[2] An insufficient number of emergency stop buttons had
been installed.

[3] No training on how to operate the car washer had been
provided.

[4] No safety education had been provided for employees.

<Countermeasures>

[1]Post a notice indicating that “Do not get into or out of
the vehicle while the car washer is running”, and
provide regular car wash safety training.

[2] Take safety measures, install surveillance cameras, and

increase the number of emergency stop buttons.
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To prevent accidents [2]

<Conditions under which accident occurred>

® The worker’s palm got dirty when cleaning mud
from the inside of the wheelhouse, and he suffered
a laceration when holding his palm over the water
spray gun nozzle to wash it.

<Causes>

[11 The worker was not aware of the power of the high
pressure water.

[2] No training on operation methods had been
provided.

[3] No safety education had been provided for
employees.

<Countermeasures>

(1]

Post a notice to the effect that “Do not point the
water spray gun at anyone”.

[2] Provide safety training on high-pressure washer

work regularly.

<Other precautions>

The water temperature can be set to 80°C or higher.

Both the water and nozzle will become very hot, and be

careful not to burn yourself.

Use protective equipment.
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10) Inspection line work

Inspection equipment
&E@%ﬁ (1 Appllicati.on: EqL.Jipment used mainly for continuous inspection
(vehicle inspection)
£3¢&E B BLWECTAZ U
(1)

& E(CHREHRE (E’fﬁ) T{Eﬁéhﬁﬁ%ﬁa

LwdL &0 3

(2) Types and functions

[1] Brake tester: Used to measure the braking force of front, rear
(2) TEFACHEEE
-& T39I FTAITHBL BOILPA N — F  HFLESDL
) 7|/ F-7A5 .

and parking brakes.
Z{TY L& S
AR UE ST L —F0HEH) IJFEMﬁﬁHé’ Bo

® The braking force and difference between the right and
Z3hA  BPILY NCE D BLESDKEELE w5 & Hh i i
0HIJ$m/1‘§$m/%EE$0)%$ 'f’F(L—cJ:D HE R ) left sides are checked by operating t.he front wheel
brakes, rear wheel brakes, and parking brake
—-&H-rL TIE 'T__L_t
@ 7\|: S EL 325 Zt I\>< Gwiamu%¥&0}5§1‘0)}}§h0)/ I7E [2] Speedometer tester: Used to measure the indication error of the
(Cﬁﬁﬁ@“éo speedometer, as well as pointer oscillation.
TIRLH 25 _5 BhAEUD® - FrEUSECE 2 & ® The vehicle to be inspected is driven at its speedometer
7 2H L THEITL. IREEA— 6740Km/h 'CTZ’?%/EMIE&:@E,—'E{%’E . .
ek reading 40 km/h on the tester, and the error with the
t#s2, tester measurement value is checked.
AD2EBWVE TI I AD2EBWVE Z5¢& b ‘b< LESLPIESTS KTV i . i i i i
@ AYRSARFIG : AYRSA I\(D F EEH(DEH%.J DRIE(C [3] Headlight tester: Used to check headlight luminous intensity and
U &>
fEAI 3,

alignment of the main optical axis.
TIk A2&EBVE

— ‘ » ® At a distance of 1 m between the tester and headlights,
077\%/\\/ RSA l\@EEp"ﬁﬁlm usmt ?I: A U S EHD
LEHSLRIESTD  MKICA

the luminous intensity of the main beam and the
BR SIS R

alignment of the main optical axis are checked.
EWETHoR TI I

CADAE b - B SrR D> (T [4] Sideslip tester: Used to measure front wheel sideslip.
@ BARAWT 725 : BIEwAA — )l/(D*ﬁﬁ V)E(D/E'Jmfuﬁﬁﬁ@?)o ® Sideslip is checked when driving slowly on the tester (1
EREYZS) . . .
o525 (1m) BOx0EER N\SRLEBERLTVSZE) Ukt m) (steering wheel is held lightly).
LZIN DL5 pLIC
SORANE LR,
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[5] CO/HC (carbon monoxide/hydrocarbon measuring instrument)
tester: Used to measure concentrations of CO and HC in the
exhaust gas of gasoline-engine vehicles.

® CO and HC concentrations are checked by inserting a
probe into the exhaust pipe while the warmed up engine
is idling.

Units: CO (%), HC (ppm)

[6] Smoke meter (black smoke measuring instrument): Used to
measure the concentration of black smoke in the exhaust gas of
diesel-engine vehicles.

@® A probe is inserted into the exhaust pipe, and exhaust
gas is drawn with a pump while the vehicle is
accelerating. The black smoke concentration is then
checked by examining dirty filter paper. Unit: Degree of
filter paper contamination (%)

[7] Sound level gauge: Used to measure horn volume and exhaust
noise volume.
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[5] CO/HC tester
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[6] Black smoke measuring
instrument
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Serves as [1] brake tester and [2] speedometer tester.
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KERIEDHICD To prevent accidents [1]
A S e A worker entered the inspection line, and
?57{;0?7}119‘(7 l/_:‘:;Z‘E_ REtF) stumbled and fell on the multi-tester
FAHICBALT, O3\ TEE (brake/speedometer tester)

; <Conditions under which accident occurred>
FoBWVWULSELD

SFEAER> ® While cleaning the tester, a worker
TIRENEIWD BDE 5 -5 accidentally stepped on a roller, the roller
o Tngﬁ}ﬂ?q:' (CEROTO- 7(‘-¥3U: moved, and the worker caught their foot in
5. O jh‘%bb\'CB@Faﬂ(L%h‘?ﬁib the gap, resulting in a sprain.
nAE
e, <Causes>
Fhuh [1] There was no fence to prohibit entry to the
<REA> inspection line.
T3k AW & A L &< X .
D FRINOEAZE FHH DT, [2] The worker did not realize that the rollers
& E 55050 1 -5 PUTA  CALE e £ T rotate even when testing is not being carried
QBN L T O— 51 E1Er S 35k TE | HRATL T 12 out.
JAVEV) o) Full [3] There were no countermeasures for
= A ZJ-;.-L £ R . Photo: COUrtesy of BANZA', LTD. dangerous Iocatlons |n place
O FEIRBEFFOXR 73 18Iz [4] No safety education had been provided for
L/)vpif;m:\/lv mﬁh%mm N |
@REEBENOTZEHENEINTULEHD employees.
Efé( <Countermeasures>
<HEE> [1]Post signs warning workers of dangerous
gUABELN VL0 PLUL LU locations.
O fERtFHORR LB RERNES D, [2] Provide regular safety training to employees.

U3E£50A HATAZEIN TVETE Lo U

Q@ MEENDLZEHEZEHNCEE
EEH
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11) Pit work
Pit work - Point of work

® Pits are openings in the ground that allow work to be carried out
underneath vehicles without having to raise them.

® Pits make it easier to change oil and inspect the underbody.

® You can work in a standing position at pits.

® Pits are suitable for trucks when attaching and detaching
transmissions, etc.

Precautions

® \Wear helmets at all times.

® Keep pits clean at all times because there is a tendency for moisture
to build up.

® Wipe immediately any oil or water spilled on the pit floor. Wet floor is
slippery and dangerous.

® \When pits are not in use, take measures to prevent workers from
falling in.
(Examples: Enclosure with chains, installation of triangular cones,
applying yellow tape/paint to the edges of pits to indicate danger,
etc.)

® Pits are narrow, and therefore be careful not to hit the walls when
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Accident example [1]

® A worker fell into the pit because no fall
prevention measures had been taken.

® The worker was not wearing a helmet,
and suffered an injury to the head.
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To prevent accidents

® Use stairs properly for climbing down
into the pit as shown on the right.

® The floor may be slippery, and it is
dangerous to jump down into the pit.
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12) Replacement, attachment and removal of large
components
Replacement, attachment and removal of large components - Point of

work

Team work

Maintenance work is often carried out in teams of two or more
workers.

If your team has poor communication and cooperation, and if the skills
and physical strength of each team member is different, you may be
involved in unexpected accidents. When carrying out work in teams,
your team members must hold meetings beforehand to decide each
other’s roles, and to confirm “signals” to be used during work.

Always check through such methods as
pointing and calling, or telling what you are

going to do.
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E(.JEJ’&,&‘:_?‘ Heavy object drops on foot.

To prevent accidents [1]

Even if you are careful, there is always a risk of
parts or tools being dropped, and therefore you
must wear safety shoes before entering the
factory.

Furthermore, objects protruding out into other
passageways may lead to foot injuries, and
therefore keep the inside of the factory clean and
tidy at all times.
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To prevent accidents [2]

<Example>

When unloading an engine from a
vehicle with five people, one of the
workers got their left hand caught
between the steel frame of the engine
packing and the truck bed.

The workers failed to work together as
a team.
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13) Cab tilting

Check items prior to cab tilting

Park the vehicle on a level and flat ground when tilting up the cab.
Ensure that there are no obstacles in front of or above the cab. (Pay
utmost attention when vehicles are equipped with wind deflectors, etc.)
Secure luggage in the cab or removed it from the cab to prevent it from
sliding or toppling and breaking when tilting the cab.

Unload any luggage on roof racks beforehand.

Be sure to stop the engine beforehand.

Do not tilt the cab with the headlights on. (vehicles with headlights
installed on the cab front panel)

Close the left and right doors securely. If the cab is tilted without closing
the doors properly, the doors may fall open and be damaged.

If absolutely necessary to open or close the doors with the cab tilted,
support the doors firmly, and open or close them slowly. Never release
doors while they are being opened or closed.

After closing the doors, ensure that they have been closed properly.
When tilting up the cab, give signals (tell what you are going to do) to

warn other workers in the surrounding area.
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To prevent accidents [1]

® Be sure to confirm that the cab is
locked when tilting the cab.

® |f the cab is not locked completely,
you will be trapped as shown on the
right.

e Never try to support the cab if it falls.
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To prevent accidents [2]

® Ensure that there are no obstacles in
front of or above the cab before tilting.

® Failure to carry out a thorough check
will result in an accident as shown on

the right.
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14) Electrical equipment work
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control panels.

® Check cables for coating damage or cuts before use.

® Do not touch machinery or switches (buttons) directly with wet
hands.

® Use grounded outlets for retractable cable reels. Furthermore,
cables can get hot, and therefore pull out the entire cable during
use.

® Do not connect wires to distribution panels without receiving
permission beforehand. (Permission required)

® In the case of a short circuit or accidental fire, turn OFF the
switch (button) before putting out the fire.

® Never touch switches (buttons) with a "needs to be
fixed"/"warning" tag attached.

® Keep away from cables with wire breaks, or cables that are
dangling.

® A blown fuse is a danger signal indicating an electrical failure. Be
sure to notify the relevant person concerned.

® Do not pass cables through wet or oily areas, or place them on
hot objects or sharp edges.

® Do not pull cables forcefully, or step on them.

-57 -




VWAV ES U

KEHLIEDT=HIC To prevent accidents

T b NMATA

2}
® FENLFTHDIEHETD.

® Touching with wet hands causes
electric shock.
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15) Battery handling
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result in an accident or injury, and therefore make sure that you handle
batteries properly.

Wear safety glasses and rubber gloves when handling batteries for
inspection, etc.

[The use of fire is strictly prohibited in work areas]

® Keep fire (lit cigarettes, grinder sparks, fire from stoves, etc.)
away from work areas.
Hydrogen gas emitted by batteries can ignite, causing an
explosion.

[Handling booster cables]

Observe the following precautions when handling batteries.
® \When connecting booster cables, never short the positive (+)
terminal to the negative (-) terminal.
® Be careful not to get cables or clothing caught in the cooling
fan or bel.
® Use normal car batteries that have the same voltage (12 V or
24 V) and same capacity as vehicles with flat batteries.
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® Batteries emit flammable gas (hydrogen gas) while charging,
and therefore keep fire (lit cigarettes, grinder sparks, fire from
stoves, electric sparks, etc.) away from batteries, and do not
handle batteries in work areas with fire.

® Since battery fluid contains dilute sulfuric acid, be sure to handle
batteries with care.

® Do not pass cables through wet or oily areas, or place them on
hot objects or sharp edges.

® Do not pull cables forcefully, or step on them.

A CAUTION |

® Starting the engine using a booster cable may lead to an
accident, and therefore follow the correct procedure described in
the instruction manual.

® In the interests of safety and to protect the vehicle, do not push
vehicles to start the engine.

® The positive (+) and negative (-) electrodes must not be allowed
to come into contact with each other.

® \When connecting the booster cable, the clips must not be
allowed to come into contact with each other.

® Do not disconnect the battery terminals while the engine is
running, as this may cause electrical system failure.

-60 -




EPSZALY ZL&SLP

(k]
Booster battery vehicle Broken down vehicle

LelzhWwa n — ©

BT —AAF— 223
e Ground to vehicle body

ﬁ frame

000000

000000

O®

000000

000000

F L) T e ————
NAFARD =R5-5=-I)

Negative (-) side booster cable
S5 T D5 o P T B - g
PSR =ZXF=4-J)

Positive (+) side booster cable

-61 -




[ VIR < n F A & A

o HIBINTHR o Never use an

open flame at site

-62 -




58D L3RASELS

16) BiE, ARfFR

58D L3RAEELS U won 595\ TA

o BT, AMEER (L. LITF DR RZ<T T %&

16) Welding and cutting work
® Observe the following precautions when carrying out welding and cutting

work.
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Inspect instruments and tools, and check hose connections for
gas leakage before starting work.

Fit a flame arrester to the torch side or cylinder side of gas and
oxygen hoses.

Provide fire extinguishers in a welding and cutting site.

Use AC arc welders equipped with a “voltage reduction device”.
When welding work is interrupted temporarily, be sure to remove
the welding rod from the holder, and turn the welding machine
power OFF when taking breaks.

Be sure to turn OFF the power when taking breaks or when work
is complete.

Wear welding safety glasses (face shields) and the prescribed
protective equipment during work.

When using a welding machine, post a sign indicating that it is “In
use”, and when not using it, post a sign indicating that it is “Not in
use”.

Use retractable cable reels only after pulling out the entire cable.
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[Before welding work]

Remove the battery and disconnect any cables.

Disconnect wire harnesses from all control units.

Turn OFF all switches (buttons).

Ground the welding machine as close to the point of welding as

possible.
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17) Other maintenance work
n— A Points to note when working on transmission, leaf springs, etc., with
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the dump truck's vessel raised

The vessel is raised by hydraulic pressure.
The vessel will fall gradually if oil pressure
leaks, and therefore do not work underneath
the vessel.

Precautions

If absolutely necessary to work
underneath the vessel, be sure to insert a
“stopper” between the vessel and frame to
prevent the vessel from falling.
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To prevent accidents: The worker hit their right
index finger with a hammer.

The drive shaft of a large tractor truck
was placed on a dolly, and the spider
was replaced. In order to remove the
bearing, the worker hit the head of the
bar with a hammer, but he accidentally
hit his right index finger.

(The index finger of the worker’s right
hand which was holding a hammer hit
against the head of the bar in the
worker’s left hand.)

Precautions
Use a press for removal as described
in the service manual.
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To prevent accidents: The worker hit their left
hand hard with a brake shoe.

Came off

When installing the brake shoe after
overhaul of the wheel cylinder, the return
spring did not hook on properly, and the
worker tried to fit it forcefully. As a result,
the spring hook tool came off, and the
worker hit their left hand hard against the
brake shoe, resulting in injury.

Precautions

If unable to hook the spring on properly
using the correct procedure, stop work,
and resume again after reviewing the
situation. Furthermore, be sure to wear
cotton work gloves.
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To prevent accidents: The worker becoming trapped while guiding vehicle.

Large truck
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Trailer

Customer's vehicle

The guide was standing on the right
side of the reversing vehicle during
guiding, but while doing so, was
trapped between the vehicle and the
adjacent parked vehicle.

Precautions

The guide must stand diagonally
behind the reversing vehicle on the
left where they are visible in the
outside mirror, and must guide the
driver by blowing a whistle.
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18) Painting work

Precautions

1. Equipment maintenance and inspection
Inspect paint booths and drying equipment at least once a year, and
record the inspection results in a periodic self-inspection sheet and

retain the sheet for three years.

2. Handling of paints
Tightly seal paint cans except during painting to prevent ignition or
poisoning due to the vapor produced. In particular, the curing agent for
two-component polyurethane resin paints consists mainly of isocyanate

compounds, and the agent requires careful handling.

3. Waste cloth disposal
In order to prevent spontaneous ignition due to high temperature and
humidity, store waste cloths with paint, thinner, etc. in a safe place in a

metal container.
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Prohibiting open flames and keeping work area tidy and organized
Watch out for welding sparks, lit cigarettes, and sparks caused by static
electricity. Clean, organize, and tidy the inside of the factory to prevent

accidents from occurring.

Clothes and respiratory protection
In order to prevent the penetration of paint from clothing, wear suitable

painting work clothes, a hat, gloves, as well as an organic vapor

respirator.
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Before improvement After improvement

Keep the workplace clean to improve
work efficiency by properly
implementing 5S (sort, set in order,
sweep and shine, standardize,

sustain).
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If oil and grease or water is spilled on the
floor, there is a danger of slipping and falling,
and therefore wipe it up immediately.

thé(‘_’_to Furthermore, be sure to return tools and
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EATE (LF[J %YDH#(LDDT(DJ:(L%L\ the floor unnecessarily.

THMINCE,
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Work safety regulations

Be sure to wear appropriate protective

equipment for your work.

Example: When using a grinder, wear a hat,

safety glasses, dust mask, leather

gloves, and safety shoes.
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