






































































































































18 Maintenance

@ Anti-freeze

CAUTION
To

avoid personal injury:

When using anti-freeze, put on some
protection such as rubber gloves.

If should drink anti-freeze, throw up at
once and take medical attention.

When anti-freeze comes in contact with
the skin or clothing, wash it off
immediately.

Do not mix different types of anti-freeze.
Keep fire and children away from anti-
freeze.

Be mindful of the environment and
ecology. Before draining any fluids, find
out the correct way of disposing by
checking with local codes.

Also, observe the relevant
environmental protection regulations
when disposing of oil, fuel, coolant,
brake fluid, filters and batteries.

NOTE:

e The above data represents industry sta ndards that
necessitate a minimum glycol content in the
concentrated anti-freeze.

e When the coolant level drops due to evaporation,
add water only to keep the anti-freeze mixing ratio
less than 50%. In case of leakage, add anti-freeze
and water in the specified mixing ratio before
filling into the radiator.

e Anti-freeze absorbs moisture. Keep unused anti-
freeze in a tightly sealed container.

e Do not use radiator cleaning agents when anti-
freeze has been added to the coolant. (Anti-freeze
contains an anti-corrosive agent, which will react
with the radiator cleaning agent forming sludge
which will affect the engine parts.)

Il Radiator cement

As the radiator is solidly constructed, there is little
possibility of water leakage. Should this happen,
however, radiator cement can easily fix it. If leakage is
serious, contact your local KUBOTA dealer.

If it freezes, coolant can damage the cylinders and

radiator. It is necessary, if the ambient temperature

falls below 0°C (32°F), to remove coolant after
operating or to add anti-freeze to it.

1. There are two types of anti-freeze available; use
the permanent type (PT) for this engine.

2. Before adding anti-freeze for the first time, clean
the radiator and engine interior by pouring fresh
water, and draining it a few times.

3. The procedure for the mixing of water and anti-
freeze differs according to the make of the anti-
freeze and the ambient temperature. Referto SAE
11034 standard, more specifically also to SAE
J814c.

4. Mix the anti-freeze with water, and then fill into
the radiator.

IMPORTANT:
e When the anti-freeze is mixed with water, the anti-
freeze mixing ratio must be less than 50%.

Vol % Freezing Point Boiling Point x
Anti-freeze

°C °F °C °F

40 —24 =42 106 222

50 —37 —34 108 226

% At 1.013x10°Pa (760mmHg) pressure (atmospheric).
A higher boiling point is obtained by using a
radiator pressure cap which permits the
development of pressure within the cooling
system.
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AIR CLEANER

Since the air cleaner employed on this engine is a dry

type, never apply oil to it.

1. Open the evacuator valve once a week under
ordinary conditions — or daily when used in a
dusty place. This will get rid of large particles of
dust and dirt.

2. Wipe the inside air cleaner clean with cloth if it is
dirty or wet.

3. Avoid touching the element except when
cleaning.

4. When dry dust adheres to the element, blow
compressed air from the inside turning the
element. Pressure of compressed air must be
under 205kPa (2.1kgf/cr, 30psi).

5. When carbon or oil adheres to the element, soak
the element in detergent for 15 minutes, then
wash it several times in water, rinse with clean
water and dry it naturally.

6. After the element is fully dried, inspect the inside
of the element with a light, and check if it is
damaged or not. (referring to the instructions on
the label attached to the element.)

7. Replace the element every year or every 6
cleanings.

B-1415

(1) Air cleaner body
(2) Element

{3) Wing bolt

{4) Evacuator valve

IMPORTANT:

® Make sure the wing bolt for the element is tight
enough. If it is loose, dust and dirt may be sucked
in, wearing down the cylinder liner and piston ring
earlier, and thereby resulting in poor power
output.

® Do not overservice the air cleaner element.
Overservicing may cause dirt to enter the engine
causing premature wear. Use the dust indicator as
a guide on when to service.

B Evacuator valve

Open the evacuator valve once a week under ordinary
conditions - or daily when used in a dusty place - to
get rid of large particles of dust and dirt.

B Dust indicator (optional)

If the red signal on the dust indicator attached to the
air cleaner is visible, the air cleaner has reached the
service level.

Clean the element immediately, and reset the signal
with the "RESET" button.

B-1414 \_\—Lu—“—\ oY \:

(1) "RESET" button
(2) Dust indicator
(3) Service level
(4) Signal
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B For the air cleaner with a dust cup (optional)
Remove and clean out the dust cup before it becomes
half full with dust; usually once a week, or even every
day if the working surroundings are dusty.

Install the air cleaner dust cup with "TOP" indicated on
the rear of the cup in the up position. (However, it
may be installed in either direction when the cover is
placed at the lower part.)

IMPORTANT:

e [f the dust cup is mounted incorrectly, dust or dirt
does not collect in the cup, and direct attachment
of the dust to the element will cause its lifetime to
shorten to a great extent.

8) @

B-1415 (3)

(1) Air cleaner body
(2) Element

(3) Wing bolt

(4) Dust cup

(5) “TOP” mark

BATTERY

CAUTION
To avoid personal injury:

® Be careful not to let the battery
electrolyte contact your body or
clothing.

® Wear eye protection and rubber gloves,
since the diluted sulfuric acid solution
burns skin and eats holes in clothing.
Should this occur, immediately wash it

off with running water and get medical

attention.

Mishandling of the battery shortens the service life
and adds to maintenance costs. Obtain the maximum
performance and the longest life of the battery by
handling properly and with care.

Engine starting will be more difficult, if the battery
charge is low. Be careful to recharge it at an early
occasion before it is too late.

W Battery charging

DANGER
The battery comes in two types: Refillable,

Non-refillable.

® For using the refillable type battery,
follow the instructions below.
Do not use or charge the battery if its
fluid level stands below the LOWER
(lower limit level) mark.
Otherwise, the battery component parts
may deteriorate earlier than expected,
which may shorten the battery’s service
life or cause an explosion.
Immediately, add distilled water until
the battery’s fluid level is between the
UPPER and LOWER levels.

CAUTION
To avoid personal injury:

® When the battery is being activated,
hydrogen and oxygen gases in the
battery are extremely explosive. Keep
open sparks and flames away from the
battery at all times, especially when
charging the battery.

® When charging the battery, remove the
battery vent plugs.

® When disconnecting the cable from the
battery, start with the negative
terminal, and when connecting them,
start with the positive terminal first.

® DO NOT check the battery charge by
placing a metal object across the
terminals. Use a voltmeter or
hydrometer.

Bk et g e ot
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1. Make sure each electrolyte level is to the bottom

of vent wells, if necessary, add only distilled water
in a well-ventilated place.

(1) Battery electrolyte level [A) "TOO LOW"
(B) “PROPER”
(C) “TOO HIGH”

2. To slow charge the battery, connect the charger
positive terminal to the battery positive terminal,
and the negative to the negative, then recharge in
the standard fashion.

3. Quick recharging charges the battery at a high
rate in a short time. This is only for emergencies.

4. Recharge the battery as early as possible, or
battery life will be extremely shortened.

5. When exchanging an old battery for a new one,
use a battery of equal specifications shown in
page 26, 27.

D-17863

(1) Thick cable red [+)
(2) Battery case
{3) Earth cable black (-)

F-5709
(1) Plug (A) "HIGHEST LEVEL"
(B) "LOWEST LEVEL"
IMPORTANT:
® Connect the charger positive terminal to the

battery positive terminal, and negative to the
negative.

When disconnecting the cable from the battery,
start with the negative terminal first.

When connecting the cable to the battery, start
with the positive terminal first.

If reversed, the contact of tools on the battery may
cause a short.

[l Direction for long term storage

1.

2.

When storing the engine for long periods of time,
remove the battery, adjust the electrolyte to the
proper level, and store in a dry and dark place.
The battery naturally discharges while it is stored.
Recharge it once a month in summer, and every 2
months in winter.
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ELECTRIC WIRING

CAUTION
To avoid personal injury:

Shorting of electric cable or wiring may

cause a fire.

® Check to see if electric cables and
wiring are swollen, hardened or
cracked.

® Keep dust and water away from all
power connections.
Loose wiring terminal parts, make
bad connections. Be sure to repair
them before starting the engine.

Damaged wiring reduces the capacity of electrical
parts. Change or repair damaged wiring immediately.

FAN BELT

W Adjusting Fan Belt Tension

CAUTION
To avoid personal injury:

® Be sure to stop the engine and remove
the key before checking the belt tension.

® Be sure to reinstall the detached safety
shield after maintenance or checking.

A deflection of between 7 to
9 mm (0.28 to 0.35 in.) when
the beltis pressed in the
middle of the span.

Proper fan belt
tension

1. Stop the engine and remove the key.

2. Apply moderate thumb pressure to belt between
pulleys.

3. If tension is incorrect, loosen the alternator
mounting bolts and, using a lever placed between
the alternator and the engine block, pull the
alternator out until the deflection of the belt falls
within acceptable limits.

4. Replace fan belt if it is damaged.

IMPORTANT:

e |f belt is loosen or damaged and the fan is
damaged, it could result in overheats or
insufficient charging. Correct or replace belt.

" (A) 7 to 9 mm (0.28 to 0.35 in.)

(1) Fan belt

(2] Bolt and nut {under load of 10 kgf (22.1 Ibs))
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CARRIAGE AND STORAGE

CARRIAGE

CAUTION
z To avoid personal injury:

® Fix the engine securely not to fall during
operation.

® Do not stand near or under the engine
while carrying it.

® The engine is heavy. In handling it, be
very alert not to get your hands and
body caught in.

1. Use carrier such as crane when carrying the
engine, or hurt your waist and yourself. Support
the engine securely with rope not to fall while
carrying it.

2. When lifting the engine, put the hook securely to
metal fittings attached to the engine. Use strong
hook and fittings enough to hang the engine.

STORAGE

CAUTION
To avoid personal injury:
@

Do not clean the machine with engine
running.

® To avoid the danger of exhaust fume
poisoning, do not operate the engine in a
closed building without  proper
ventilation.

® When storing the engine just after
running, let the engine cool off.

Before storing the engine for more than a few months,
remove any dirt on the machine, and:

1.

10.

Drain the coolant in the radiator. Open the cock at
the bottom of the radiator, and remove the
pressure cap to drain water completely. Leave the
cock open. Hang a note written "No water" on the
pressure cap. Since water may freeze when the
temperature drops below 0°C (32°F), it is very
important that no water is left in the machine.
Remove dirty engine oil, fill with new oil and run
the engine for about 5 minutes to let the oil
penetrate to all the parts.

Check all the bolts and nuts, and tighten if
necessary.

Remove the battery from the engine, adjust the
electrolyte level, and recharge it. Store the battery
in a dry and dark place.

When the engine is not used for a long period of
time, run it for about 5 minutes under no load
every 2-3 months to keep it free from rust. If the
engine is stored without any running, moisture in
the air may condense into dew over the sliding
parts of the engine, resulting in rust there.

If you forget to run the engine for longer than 5-6
months, apply enough engine oil to the valve
guide and valve stem seal and make sure the
valve works smoothly before starting the engine.
Store the engine in a flat place and remove the key
from engine.

Do not store the engine in a place where has
flammable materials such as dry grass or straw.
When covering the engine for storage, let engine
and muffler cool off completely.

Operate the engine after checking and repairing
damaged wirings or pipes, and clearing
flammable materials carried by mouse.
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TROUBLESHOOTING

If the engine does not function properly, use the following chart to identify and correct the cause.

W When it is difficult to start the engine.

Il When output is insufficient

Cause

Countermeasures

Cause

Countermeasures

Fuel is thick and
doesn't flow.

* Check the fuel tank and fuel filter.
Remove water, dirt and other
impurlities.

* As all fuel will be filtered by the
filter, if there should be water or
other foreign matters on the
filter, clean the filter with kerosene.

Air or water mixed
in fuel sistem

#If air is in the fuel filter or
injection lines, the fuel pump will
not work properly. To attain
proper fuel injection pressure,
check carefully for loosened fuel
line coupling, loose cap nut, etc.

* Loosen joint bolt stop fuel filter
and air vent screws of fuel
injection pump to eliminate all
the air in the fuel system.

Thick carbon
deposits on orifice
of injection nozzle.

* This is caused when water or dirt
is mixed in the fuel. Clean the
nozzle injection piece, being
careful not to damege the orifice.

% Check to see if nozzle is working
properly or not. If not, install a
new nozzle.

Valve clearance is
wrong.

# Adjust valve clearance to 0.145
to 0.185 mm (0.0057 to 0.0072
in.) when the engine is cold.

Leaking valves

# Grind valves.

Fuel injection
timing is wrong.

* Adjust injection timing
% The injection timing
0.3 rad (18°) before top dead center.

Engine oil becomes
thick in cold
weather and engine
cranks slow.

* Change grade of oil according to
the weater (temperature.)

Low compression

* Bad valve or excessive wear of
rings, pistons and liners cause
insufficient compression.

Replace with new parts.

¥ Charge battery.

g;:g;téid ard the #In winter, always remove battery
nains o from machine, charge fully and
notgcrank keep indoors.

: Install in machine at time of use.
NOTE:

Carbon stuck
around orifice of
nozzle piece

#Clean orifice and needle valve,
being very careful not to damage
the nozzle orifice.

* Check nozzle to see if good. If
not, replace with new parts.

Compression is
insufficient.
Leaking valves

* Bad valve and excessive wear of
rings, pistons and liners cause
insufficient compression. Replace
with new parts.

* Grind valves.

Fuel is insufficient.

* Check fuel system.

Overheating of
moving parts

# Check |lubricating oil system.

# Check to see if lubricating oil
filter is working properly.

# Filter element deposited with
impurities would cause poor
lubrication. Change element.

* Check the clearance of bearing
are within factory specs.

# Check injection timing.

Valve clearance
is wrong.

* Adjust to proper valve clearance
of 0.145 to 0.185 mm (0.0057 to
0.0072 in.) with engine cold.

Air cleaner is dirty

*Clean the element every 100
hours of operation.

Fuel injection

pressure is wrong.

* Adjust to proper pressure.
13.7 Mpa (140kgf/cm?, 1991psi)

Injection pump
wear

* Do not use poor quality fuel as it
will cause wear of the pump.
Only use No.2-D diesel fuel.

% Check the fuel injection pump
element and delivery valve
assembly and replace as necessary.

® |f the cause of trouble can not be found, contact your KUBOTA dealer.
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B When engine suddenly stops

Cause Countermeasures
* Check the fuel tank and refill the
fuel, if necessary.
Lack of fuel * Also check the fuel system for air
or leaks.
p :
Bid fozle If necessary, replace with a new

nozzle.

Moving parts are
overheated due to
shortage of
jubrication oil or
improper
lubrication.

¥ Check amount of engine oil with
oil level gauge.

# Check lubricating oil system.

* At every 2 times of oil change, ol
filter cartridge should be replaced.

*Check to see if the engine
bearing clearances is within
factory specs.

B When color of exhaust is especially bad

Cause Countermeasures
Fuel governing * Contact dealer for repairs.
device bad
Fuel is of extremely| * Select good quality fuel
poor quality. Use No. 2-D diesel fuel only.

Nozzle is bad.

*If necessary, replace with new
nozzle.

Combustion is

% Cause is poor atomization,
improper injection timing, etc.
Because of trouble in injection
system or in poor valve

incomplete. adjustment, or compression
leakage, poor compression, etc.
Check for the cause.
Bl When engine must be stopped
immediately
Cause Countermeasures

Engine revolution
suddenly decreases
or increases.

# Check the adjustments, injection
timing and the fuel system.

Unusual sound is
heard suddenly.

# Check all moving parts carefully.

Color of exhaust
suddenly turns dark.

# Check the fuel injection system,
especially the fuel injection nozzle.

Bearing parts are
overheated.

# Check the lubricating system.

Oil lamp lights up
during operation.

% Check lubricating system.

# Check , if the engine bearing
clearances are within factory
Specs.

* Check the function of the relieve
valve in the lubricating system.

% Check pressure switch.

# Check filter base gasket.

Il When engine overheats

Cause Countermeasures
Engine oil * Check oil level. Replenish oil as
insufficient required.

Fan belt broken or
elongated

% Change belt or adjust belt tension.

Coolant insufficient

* Replenish coolant.

Excessive . * Add water only or change to coolant
concentration of with the specified mixing ratio
antifreeze P g :
Radiator net or

radiator fin clogged
with dust

#* Clean net or fin carefully.

Inside of radiator or
coolant flow route
corroded

# Clean or replace radiator and parts.

Fan or radiator or
radiator cap

* Replace defective part.

defective
Thermostat * Check thermostat and replace if
defective necessary. '

Temperature gauge
or sensor defective

# Check temperature with
thermometer and replace if
necessary.

Overload running

* Reduce load.

Head gasket
defective or water
leakage

* Replace parts.

Incorrect injection
timing

% Adjust to proper timing.

Unsuitable fuel
used

# Use the specified fuel.




ENGLISH

26
SPECIFICATIONS
Model D905-E D1005-E D1105-E D1105-TE
Type Vertical, water-cooled, 4-cycle diesel engine
Number of cylinders 3
mm 72X73.6 76x73.6 78x78.4
Bore:and stroke (in.) (2.83%2.90) (2.99%2.90) (3.07%3.09)
Total displacement  cm?3 (cu.in) {5?880, {é'??ﬁ‘f [3;253:;}
Combustion chamber Spherical Type (E-TVCS)
SAE NET Intermittent  kW/min-'(rpm) | 14.9/3000 | 17.5/3600 | 16.8/3000 | 19.4/3600 18.7/3000 23.5/3000
H.P. (SAEJ1349) (HPimin-Y{rpm)) |(20.0/3000) | (23.5/3600}) | {22.5/3000) | (26.0/3600) (25.0/3000) (31.5/3000)
SAE NET Continuous  kW/min-'{rpm) | 12.7/3000 | 15.3/3600 | 14.2/3000 | 16.8/3600 16.4/3000 20.4/3000
H.P. (SAEJ1349) (HP/min-Y(rpm)) |(17.0/3000) | (20.5/3600) | (19.0/3000) | (22.5/3600) (22.0/3000) (27.4/3000)
g::(‘;““m bate minrpm) | 3200 | 3800 | 3200 | 3800 3200
?g:i'z;”:;ezare min”{rpm) 850950
Order of firing 1-2-3
Direction of rotation Counter-clockwise (viewed from flywheel side}
Injection pump Bosch MD Type Mini Pump
Injection pressure 13.73 MPa (140kgf/cm?2, 1991 psi)
injection timing (Before T.D.C.) 18° 21° 18° 21° 18°
Compression ratio 23:1 24 :1

Fuel

Diesel Fuel No.2-D (ASTM D975)

Lubricant [API classification)

above CD grade

Dimensions mm 497 8X396X608.7 497.8x437.7X628.8

(length Xwidth X height) (in.) (19.60%15.59%23.96) (19.60%17.23%24.76)
‘ 93 97

Ry Kaitibs.) (205.0) (213.8)

Starting system

Cell starter (with glow plug)

Starting motor

12V, 1.0 kW

Chargine generator

12V, 360 W

Recommended battery
capacity

12V, 65 AH, equivalent

NOTE:

e Specifications are subject to change without notice.

il




27

V1205-E V1205-TE V1305-E V1505-E V1505-TE
- h Vertical, water-cooled, 4-cycle diesel engine
4
72%73.6 76X73.6 78%78.4
(2.83x2.90) (2.99%2.90) (3.07%3.09)
1198 1335 - 1498
(73.11) (81.47) (91.41)
Spherical Type (E-TVCS)

20.1/3000 | 23.5/3600 | 25.4/3000 | 29.8/3600 | 22.4/3000 | 25.7/3600 25.0/3000 31.3/3000
{27.0/3000) | {31.5/3600) | (34.0/3000) | (40.0/3600) | (30.0/3000) | (34.5/3600) (33.5/3000) (42.0/3000)
17.2/3000 | 20.1/3600 | 21.6/3000 | 25.7/3600 | 19.0/3000 | 22.4/3600 21.8/3000 27.2/3000
(23.0/3000) | (27.0/3600) | (29.0/3000) | (34.5/3600) | {25.5/3000) | (30.0/3600) {29.0/3000) {36.5/3000)

3200 3800 3200 3800 3200 3800 3200
800~800
1-3-4-2
Counter-clockwise (viewed from flywheel side)
Bosch MD Type Mini Pump
13,73 MPa (140kgf/cm?, 1991 psi)
19° 220 19° 22° 18° 21° 18°
23:1 225:1 24 :1 23.5:1
Diesel Fuel No.2-D (ASTM D875)
above CD grade
583.8X396X613.7 591.3X439.2X613.7 583.8X396X613.7 591.3X396X613.7 591.3x439.2X613.7
(22.98%X15.59x24.16) (23.28%17.29x24.16) (22.98%15.59%24.16) (23.28x15.569x24.186) (23.18%17.29%24.16)
110 114 110 114
(242.5) (251.3) (242.5) (251.3)
Cell starter (with glow plug)
12V, 1.2 kW
12V, 360 W
12V, 70AH, equivalent
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WIRING DIAGRAMS

EC standard
(Energize to run)

Timer{Glow lamp)
15694-65890

Jlall
L]

b Solenoid
I type e 2 17208-60010
Alternator é —::Q
16678-64010 ™
f N U E NI Y SR S v
——}-«:l i
. Fusl pump i
i 6837151210 ete. |
e Qil Switch
- ¥ 15841-39010 etc.
- Water temp. switch
] [ 25 e o £ 16222-8304
] ) e e
H BB P(EBl| : !
! ¥ A Water 4
i) JFusebex [ —iTiemp. !
T H ! ! ail Pilot lamps |
! H 3 ' =/ press 12V 34W:
2 Vs i G — I [J)Charge leach) !
i : AC[8T56] ! l TTD)alow :
Y — H
: E:fg%']" 35080-34530 | OFF : : |
; Acyl:BEA on 5 L

33780-75550 s

o)
O

Hear |OTOTO
O.

o

: [SraRT

Key Switch:15248.

v
'
I
I
PR a—— |

: Glow plugs
i 16B51-65510 ete.
. -

-

63590

% The parts boxed in:.....: are reference, NOT equiped for standard engine spec.

* Non marked wire dia. is 0.8~1.25 mm>.

KTC/SAE standard
(Energize to run)

IC type
Alternator
16241-64010

Timer {Glow lamp}
15694-65990

I = e

+| Fuse

i Fuel pump
H B8371-51210 etc.

2 Solenoid
1745460010

il switch
—@)l@L 15841-39010 etc.
.@@ -3, Waler temp, switch
“16222-83040 etc.

e

S

Qil

Gress Pilot lamps .

12V3iaw

! Charge

[each)

3cyl50A

35080-34530
Aoyl 654
33780-75550

ﬁ ﬁ Glow plugs
- 16851-65510 etc.

* The parts boxed in i

* Non marked wire dia. is 0.8~1.25 mmz2.

..iare reference, NOT e

i ! _—'; _b glow

quiped for standard engine spec.




MATERIAL SAFETY DATA SHEET
Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Marketed and Distributed by:

CHS Inc. Transportation Emergency (CHEMTREC): 1-800-424-9300
P.O. Box 64089 Technical Information: 1-651-306-8443
Mail station 525 MSDS Information: 1-651-306-8438
St. Paul, MN 55164-0089

PRODUCT NAME ERC AW Hydraulic Oil, I1SO (32, 46, 68, 100, 150) MSDS: 0124-F1B0-1 - Rev.A (4.6.99)

COMMON NAME: Industrial hydraulic fluid CHEMICAL FORMULA: Mixture

Approximate SAE grade 10W, 20, 30,40

CHEMICAL NAME: Lubricating Oil CHEMICAL FAMILY: Hydrocarbon

Section 2 - COMPOSITION AND INFORMATION ON INGREDIENTS

INGREDIENTS PERCENTAGES PEL (OSHA) TLV (ACGIH)

(by weight)
Qil, Solvent Neutral 30-98% N/A 5 mgm3 TWA (0il Mist)
Oil, Bright Stock 0-60% N/A smgm3 TWA (0il Mist)
Performance Additives Proprietary N/A N/A

(TWA) - Time Weighted Average is the employee's average airborne exposure in any 8-hour work shift of a 40-hour work week which shall not be exceeded
(STEL) - Short Term Exposure Limit 15 the employee’s 1 5-minute time weighted average exposure which shall not be exceeded at any time dunng a waork day
specified.

Section 3 - HAZARDS IDENTIFICATION

CAS#

64742-65-0

64721-1-4

unless another time limit is

EMERGENCY OVERVIEW

POTENTIAL HEALTH EFFECTS
ROUTES OF ENTRY: (Eye Contact, Dermal, Inhalation.)

ACUTE EFFECTS OF OVER EXPOSURE:
Eyes - Contact with eyes may cause irritation.
Skin - Contact with skin may cause irritation.
Inhalation - May cause irritation of the nose and throat.

Ingestion - May cause nausea and vomiting. Large quantities may effect the central nervous system.
CHRONIC EFFECTS OF OVER EXPOSURE: No adverse effects anticipated.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Existing dermatitis and respiratory conditions.

CARCINOGENICITY: NTP: No IARC: No OSHA: No



ERC AW Hydraulic

Section 4 - FIRST AID MEASURES

EMERGENCY AND FIRST AID PROCEDURES:
Eye Contact - If material comes in contact with the eyes, immediately wash the eyes with large amounts of water for fifteen
minutes, occasionally lifting the lower and upper lids. Get medical attention.

Skin Contact - If the material comes in contact with the skin, wash the contaminated skin with soap and water promptly. [f the
material penetrates through clothing, remove the clothing and wash the skin with soap and water promptly. If irritation persists
after washing, get medical attention immediately.

Inhalation - If person breathes in large amounts of material, move the exposed person to fresh air at once. If breathing has
stopped, perform artificial respiration. Keep the person warm and at rest. Get medical attention as soon as possible.

Ingestion - If material has been swallowed, do not induce vomiting. Get medical attention immediately.

Section 5 - FIRE - FIGHTING MEASURES

FLASH POINT: >390°F (>200°C) AUTO IGNITION TEMP: >400°F
FLAMMABLE LIMITS IN AIR LOWER UPPER
% BY VOLUME N/A N/A

EXTINGUISHING MEDIA: Use water spray to cool fire exposed surfaces and to protect personnel. Use foam, dry chemical or water
spray (fog) to extinguish fire.

SPECIAL FIRE FIGHTING PROCEDURES: When fighting fires wear full turnout gear and self contained breathing apparatus.
Water may cause splattering. Material floats on water.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Toxic fumes gases or vapors may evolve on burning.

HAZARD RATINGS: NFPA 704: Health- 1 Fire- 1 Reactivity- 0
HMIS: Health- Fire- Reactivity-

Section 6 - ACCIDENTAL RELEASE MEASURES

STEPS TO TAKE IF MATERIAL IS RELEASED OR SPILLED: Personal protective equipment should be worn. Ventilate area if
confined or poorly ventilated. Contain with dikes or absorbent to prevent migration to sewers/streams. Take up small spill with dry
chemical absorbent; large spills may require pump or vacuum prior to absorbent. May require excavation of severely contaminated soil.
Avoid contact with skin and eyes.

Section 7 - HANDLING AND STORAGE

HANDLING AND STORING: Store in closed container away from all ignition sources. Handling temperatures should not exceed
175°F (80°C). Wash thoroughly after handling. Do not store at temperatures exceeding 113°F (45 C). Odorous and toxic fumes may
form from the decomposition of this product if stored at excessive temperatures for extended periods of time. Open containers carefully
and only in well ventilated areas or use appropriate respiratory protection. Store in well ventilated area.
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Section 8 - EXPOSURE CONTROL - PERSONAL PROTECTION

ENGINEERING CONTROLS: Ventilate to control mists and vapors below exposure limits.

RESPIRATORY EQUIPMENT: Normally not required, if exposure limits are exceeded use a Niosh approved organic vapor
respirator. Self contained breathing apparatus is recommended for entry into confined spaces or other poorly ventilated areas and for large
spill clean-up sites.

EYE PROTECTION: Chemical goggles or faceshield recommended to minimize eye contact.
PROTECTIVE CLOTHING: Impervious (nitrile) gloves recommended when handling material to minimize exposure. Long sleeve
shirts, chemically protective aprons and chemically protective boots are recommended for contact exposure or spill clean-up. Do not wear

watches, rings or similar apparel that could entrap the material next to the skin.

OTHER (SAFETY SHOWERS, EYE WASH STATIONS, ETC.): Water should be available for flushing and washing when
exposure exists. Launder soiled clothes. Discard shoes or other leather articles saturated with the material.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Amber liquid ODOR: Mild odor

BOILING POINT: N/D SPECIFIC GRAVITY (water=1): 0.8400 - 0.8800
VAPOR PRESSURE: <I mm Hg 68°F VAPOR DENSITY (air=1): N/D

SOLUBLE IN WATER: Insoluble EVAPORATION RATE (ether=1): <l

pH: N/D

Section 10 - STABILITY AND REACTIVITY

STABILITY:
STABLE _X (Atroom temperature and pressure. See handling and storage section)

UNSTABLE __

INCOMPATIBILITY -
CONDITIONS TO AVOID: See handling and storage section.

MATERIALS TO AVOID: Acids, oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS: Smoke, carbon monoxide, aldehydes, hydrogen sulfide and alkyl mercaptans may
be released. Under combustion conditions, oxides of the following elements will be formed: Magnesium, calcium, nitrogen, sulfur, carbon.

HAZARDOUS POLYMERIZATION: Will not occur,

Section 11 - TOXICOLOGY INFORMATION

Note:  CHS Inc. has not conducted specific toxicity tests on this product.

Section 12 - ECOLOGICAL INFORMATION

Note:  CHS Inc. has not conducted specific ecological tests on this product.
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Section 13 - DISPOSAL CONSIDERATION

WASTE DISPOSAL PROCEDURES: Place contaminated materials in a disposable container and dispose of in accordance with Local,
State and Federal environmental regulations.

Section 14 - TRANSPORTATION

DOT PROPER SHIPPING NAME: N/A DOT HAZARD CLASS: N/A

DOT IDENTIFICATION NUMBER: N/A DOT EMER. RESPONSE GUIDE NO.: N/A

Section 15 - REGULATORY INFORMATION

This product does contain toxic chemicals subject to the reporting requirements of SARA Section 313 of the Emergency Planning and
Community Right-To-Know Act of 1986 and of 40 CFR 372.

CAS Number Chemical Name Percent by Weight
NOg2 Zinc compounds 0.45% ( 0.03% as Zn)

Below de minimus level
SARA SECTION 311-312 HAZARD CATEGORIES (40 CFR 370.2):

FIRE: No SUDDEN RELEASE OF PRESSURE: No REACTIVE: No ACUTE: No CHRONIC: No

Section 16 - OTHER INFORMATION

Prepared By: Hue Lam DATE: _April 14, 1999
Approved By:  Marc Siebert Supersedes: ____ N/A
Title: _ Manager, Quality System Reason for Issue: CHS Inc. Marketer

THE INFORMATION CONTAINED IN THIS MSDS RELATES ONLY TO THE SPECIFIC MATERIAL IDENTIFIED. IT
DOES NOT COVER USE OF THAT MATERIAL IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY
PARTICULAR PROCESS. IN COMPLIANCE WITH 29 C.F.R. 1910.1200(g), CHS INC. HAS PREPARED THIS MSDS IN
SEGMENTS, WITH THE INTENT THAT THOSE SEGMENTS BE READ TOGETHER AS A WHOLE WITHOUT TEXTUAL
OMISSIONS OR ALTERATIONS. CHS INC. BELIEVES THE INFORMATION CONTAINED HEREIN TO BE ACCURATE,
BUT MAKES NO REPRESENTATION, GUARANTEE, OR WARRANTY, EXPRESS OR IMPLIED, ABOUT THE
ACCURACY, RELIABILITY, OR COMPLETENESS OF THE INFORMATION OR ABOUT THE FITNESS OF CONTENTS
HEREIN FOR EITHER GENERAL OR PARTICULAR PURPOSES. PERSONS REVIEWING THIS MSDS SHOULD MAKE
THEIR OWN DETERMINATION AS TO THE MATERIAL’S SUITABILITY AND COMPLETENESS FOR USE IN THEIR
PARTICULAR APPLICATIONS.



