4L SUNFAB

THE SOURCE OF HYDRAULIC POWER

1. GEARBOX-MOUNTED POWER TAKE OFF

(under clutch control)

Hydraulic power is used when the vehicle is stationary. A power take off
with a high ratio (greater than 1:1) gives a large flow with a small pump.
Choose a low ratio (less than 1:1) to avoid overspeeding when controlling
from the driver’s position.

Pump choice: SAP, SCP, SVH or SLPD

2. ENGINE-MOUNTED POWER TAKE OFF
(not under clutch control)
Hydraulic power is mainly used when the vehicle is moving.

COMBINED VEHICLE

Road-maintenance vehicles, etc. Hydraulic power is also used when the
vehicle is in motion. Choose a power take off with a low ratio to avoid
overspeeding.

Pump choice: SAP, SCP, SVH, SVH, SCPD with By-Pass or SLPD with
Savtec®

(o) O =
CHOICE OF PUMP SIZE
Displacement D Torque M
* 1000 D-
p= %1000 e M=—"P_ ®~m)
Ny*Z 6.3
Q, = Flow demand (I/min) D = Pump displacement (cm¥rev)
n,, = Engine speed (rpm) p = Working pressure (MPa)
z = PTO ratio Deny,-2

Q, = Flow (/min) = 000

Calculation of “pump size”, i.e. displacement

Example 1: A crane has a flow demand of 60 I/min. The engine speed
selected is 900 rpm and the ratio of the power take off is 1:1.4.
What pump is appropriate?

60 - 1000
D= W = 47.6 cm¥rev
Select pump SAP/SCP 047

NOTE! Check that the speed of the pump (n
exceed the max recommended speed.

pump =2 ° n,,) does not

General Instructions

P=——= " (W)

Calculation of torque and power output

Example 2: What will the torsional load and the power output be with the
power take off in Example 1 when the working pressure is
28 MPa (280 bars)?

_ 47.1.28

M= = 209 Nm p_293-28

= 27.7 kW
6.3 60

NOTE! In order to avoid overloading, compare the torsional load 209 Nm
and the power output 27.7 kW with the maximum permissible values for the
power take off.
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SYSTEM CONSTRUCTION
OIL TANK

Oil volume ()

» At least equal to the oil flow (I/min) with short working cycles
e.g. tipper operations

+ Atleast 1.5 times the oil flow with long working cycles e.g. a
forestry crane

+ At least twice the oil flow in continuous operation

The following will be required to prevent foaming:

* Return filter with canister

« Airfilter

 Large ventilated area

» Long distance between suction and return connections

The upper side of the tank must be sealed so that water cannot run in.
The tank should preferably be placed so that the oil level is higher
than the pump.

» Choose a large-bore suction line of the shortest possible length
to avoid cavitation

» Use of a suction strainer is advisable to catch coarse particles
from the oil tank (SLPD only)

» Choose large-bore pressure and return lines so as to avoid
pressure losses (heat generation)

NOTE! A pressure limiting valve with capacity for the intended flow
must always fitted to the system. On removable equipment with quick
connectors the pressure limiting valve must be installed before the quick
connector.

Recommended line size (d)

@38mm (112")
—_— 250mm ("
Suction line @)
264 mm (212")
@75mm  @3")
@25 mm 1")
. @32mm (1%")
Return line
@38mm (1%")
@45mm  (1%")
@125mm (%"

)

. 219 mm  (%")
Pressure line -

@25mm (1"

")

@32mm  (1%"

GENEREL INSTRUCTIONS

Large return filter

Separate air filter

Canister

Large ventilated area

The recommendations do not apply to SCPD 76/76 and SVH.
See the relevant installation instructions for these pumps.

If the suction pipe is more than
2 m long the internal diameter
must be increased by 10 mm
for each meter extension.

> Flow litres/min
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FILTERING
INVESTING IN CLEANLINESS IS WORTHWHILE

» Halving of the amount of particles doubles component life
» Halving of the amount of particles reduces the degree of malfunction
by half

To conform to most market demands on operating reliability and life span
the impurity level of the oil should correspond to class 18/16/13 as set out
in 1ISO 4406.

Consequently, the hydraulic system is equipped with a return filter and air
filter with a degree of filtration equal to 10 um absolute.

Furthermore, the hydraulic system should be equipped with a pressure
filter if necessary.

Changing the filter:

First change after 50 hours of operation. Then whenever
the filter pressure indicates too high a pressure at the
normal operating temperature for hydraulic oil. A good
rule is to change the air filter at the same time.

180

200

220 240 260 280 300 320

CONTAMINATION LEVEL 18/16/13

©18/16/13

Between 1300 up to (and including) 2500 number of particles equal to or
larger than 4 pm(c) per millilitre of fluid.

Between 320 up to (and including) 640 number of particles equal to or
larger than 6 um(c) per millilitre of fluid.

Between 40 up to (and including) 80 number of particles equal to or larger
than 14 ym(c) per millilitre of fluid.
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HYDRAULIC OIL

QUALITY

* Mineral oil
Use a high quality oil whose minimum technical properties conform to
the following requirements: ISO type HM VG 32-68 depending on the
ambient air temperature. Alternatively DIN 51524-2 HLP

» Environment oil
Use synthetic ester that conforms to the technical requirements above.

VISCOSITY

The viscosity of the hydraulic oil drops (the oil becomes thinner) when
the temperature rises. An ideal choice is an oil with a high viscosity
index (V). A higher VI gives less viscosity variation when the
temperature changes. Recommended VI = 150 or higher.

At a viscosity higher than 1500 ¢St (limit for cold start) the pump
cannot suck in oil

At a viscosity lower than 10 cSt the lubrication capacity is insufficient.
System efficiency will also be impaired

* When there is a risk of the oil temperature in the oil tank exceeding
60 °C, an oil cooler must be used

+ Pumps/Motors can manage a start temperature as low as -40 °C
(because the material in the seals is heated by friction immediately)

A = The hydraulic system can be started but not loaded. Only
circulation pumping at idling speed 1500-700 cSt.

B = The system can be loaded 700-40 cSt.

C = lIdeal working range 40-20 cSt.

D = Highest recommended operating temperature 20-10 cSt.

NOTE! The diagram displays hydraulic oil with viscosity index VI ~ 180.

E.g. Hydraulic oil 32: The designation “32" denotes the viscosity is 32 cSt
at 40 °C. Lowest start temperature will be -23 °C and highest working
temperature 82 °C. Ideal working temperature is 35 - 55 °C.

WATER IN THE HYDRAULIC OIL

+ Corrosion on component surfaces

+ Breakdown of the hydraulic oil

+ The lubrication performance deteriorates and wear increases
+ Ice formed at freezing temperatures may clog up the system

OIL FILLING - OIL CHANGING

+ New hydraulic oil in a drum has too high an impurity level. Filling should
therefore be done with the help of a filter unit or through the oil tank’s
return filter

+ Do not mix oil of a different quality, viscosity or brand. This will impair the
technical properties of the oil

+ Inthe event of a pump breakdown: Change the oil or pass it through the
filter unit and replace the filter cartridge before putting the pump back
into service

+ The oil should be changed about every 1000 running hours, though at
least once a year. Change the filter cartridge as well

MAINTENANCE OF SUNFABS PRODUCTS

Regular cleaning is essential for maintaining the hydraulic unit. Visible
large dirt particles must be removed. When exposed to particularly harsh
environments (e.g., environments with low pH values) that may cause high
corrosion, particularly careful cleaning is required. In some cases, it may
even be justified to paint the unit.

It is especially important to keep sensitive and important components, such
as solenoids and valves, clean.

GENEREL INSTRUCTIONS

[A] B | [ D |
| | | | |
[A] D
B N o
: _JT__I_. T . l_. —f__l .

*Refers to oil temperature in pump

A CAUTION! Risk of damage

During cleaning, seals may be damaged, and water could enter the
bleed/drain holes.

+ Avoid directing the high-pressure cleaner at sensitive components,
such as the shaft seal, leak indicator hole, electrical connections
and electrical components.

+ Do not use any corrosive substances for cleaning.
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Rectifying a malfunctioning hydraulic system

GENEREL INSTRUCTIONS

Check the oil level in the tank
Check whether the oil foams

(o))

separation of air from the oil

. Oil tank with too small air venting area
. Dirt in the pressure or suction valve (SLPD)
. Defective pressure or suction valve (SLPD)

o

N o

Fault Troubleshooting Cause Action
The equipment works | Check whether the flow in the pres- | 1. Pump not vented after installation 1. Vent the pump
jerkily sure hose from the pump pulsates. 2. Air leakage on the suction hose or pump 2. Repair the air leakage
Oil spots on the pump and suction 3. QOil level too low 3. Fill with oil
hose can indicate an air leakage 4. Not optimal designed tank for 4. Replace the return filter with an oil

pipe or tank with solid baffle plate

. Change to a tank with a greater air

venting area

. Remove the dirt (see dism. of pump)
. Replace the pump

The equipment works
jerkily when starting
and at a high pump
speed

Check whether the pump cavi-
tates. This is noticeable through
flow pulsations and noise from the
pump stopping when the speed is
lowered

. Too small diameter on the suction hose
. Crushing or restriction of the suction

hose

. Blocked suction strainer (SLPD).
. Oil too thick
. Underpressure in the oil tank

g wWwN

. Change to a suction hose with a

larger diameter

. Remove the restriction

. Replace the suction strainer.

. Change to an oil with a lower viscosity
. Change the air filter

The oil has an
abnormally high
temperature

Run the pump unloaded at working
speed and measure the counter
pressure. Connect a pressure
gauge to the pressure hose close

to the pump. The pressure must not
exceed 2 MPa.

Check whether the pressure rises to
the correct value when a function is
run towards the stop

o N o O

. Too small a diameter or restriction in

the pressure or return hoses

. Clogged pressure or return filter
. Qil flow too great
. Pressure relief valve tripped at too low a

pressure

. Oil too thin

. Oil tank too small

. Qil level too low

. High continuous power output

N

© N o O

. Change to hoses with a larger

diameter; rectify the restriction

. Replace the filter
. Lower the speed or change to a

smaller pump

. Adjust the valve or replace if necessary

Change to an oil with a higher viscosity

. Change to a larger oil tank
. Fill with oil
. Fit an oil cooler

The equipment has
a lack of power

Check whether the pressure rises to
the correct value when a function is
run towards the stop

2.

. Pressure relief valve tripped at too low a

pressure
Defective directional control valve

N —

.Adjustthe valve or replace if necessary
. Replace the directional control

valve

The equipment runs
abnormally slowly

Connect a flow meter close to the
pump. Check the flow.

1.

Pressure relief valve tripped at too

low a pressure

N —

. Adjustthevalveorreplaceifnecessary
. Replace the pump

heard at all speeds

when loaded 1. The correct flow is obtained when 2. Worn pump
loaded
2. Abnormally low flow obtained
when loaded
Noise from the pump | 1-5. Check whether the pump cavi- 1. Too small diameter on the suction hose 1. Change to a suction hose with a
tates This is indicated by the noise | 2. Crushing or restriction of the suction hose larger diameter
stopping when the speed drops 3. Blocked suction strainer (SLPD). 2. Remove the restriction
Check whether the noise propa- | 4. Oil too thick 3. Replace the suction strainer.
gates in the hydraulic system 5. Underpressure in the oil tank 4. Change to an oil with a lower viscosity
6. Check whether the noise can be 6. Worn pump 5. Change the air filter
6

. Replace the pump

Oil leakage from the
pump

Localise the oil leakage

. Leakage from the suction connection
. Leakage from the shaft seal
. Leakage from the air screws

N

. Replace the O-rings and tighten the

hose clips

. Replace the shaft seals
. Replace the sealing washers and

tighten carefully (15 Nm)

The pump shakes
(intermediate shaft
assembly)

Check whether the pump shakes,
despite the flow not pulsating, i.e.
the attachment does not jerk

WO N =

. Play on intermediate shaft

. Incorrect joint angle on intermediate shaft
. Imbalance on intermediate shaft

. The universal joints are not in line with

each other

N —

. Replace the intermediate shaft
. Ensure that the spindle on the power

take off and pump shaft are parallel

. Rectify the intermediate shaft
. Loosen and turn the spline coupling

so that the universal joints are
aligned with each other

If oil leakage has occurred via a damaged shaft seal,
ensure that no hydraulic oil has entered the gearbox!

When the pump is running:
1. Do not touch the pressure hose

2. Watch out for rotating parts
3. The pump and hoses may be hot
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