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Quench Oil Systems
Quench Works - The application
Quenching is used to change steel properties by means of cooling. By
heat treatment it is possible to influence the hardness, deformability
and energy absorption by fracture of the material. By quenching the
important factors are the properties of the steel, but also the properties of the oil, as this affects the end product.
Quench oil serves two primary functions. It facilitates hardening of
steel by controlling heat transfer during quenching, and it enhances
wetting of steel during quenching to minimize the formation of undesirable thermal and transformational gradients which may lead to
increased distortion and cracking.
Quenching is performed either in open or closed baths.

Key decision figures
for CJC™ Oil Filters
In order to dimension CJC™ filter units there are
three important factors to investigate:

		
		



How and where to install the CJC™ Filter.
In- and outlet. Max. -0,5 bar on suction side.
(Can I see your production and oven in question?)
Oil Viscosity. Temperature under operation
Oil Volume in the system

?

Quench Work Questions
Introduction examples of investigating questions to use for Companies
with Quench Works:
 Which oil system do you have issues with?
		 (Most critical system)
 How do you do oil maintenance today?
		 Oil changes based on oil analyses/intervals/color/smell etc.?
		 (Can I see an oil analysis?)
 How does downtime affect your production?
		 Cost/h? Use Case studies.
 Is quality of finished parts important to you?
		 (Stains – uneven hardness, shinier surface etc.) Show fotos.
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Quench Oil Systems
Quenching and CJC™
During quenching it is important that the oil is clean. This is to achieve
cleaner processed parts.
Quench oil is contaminated with carbon deposits, particles, sludge
and water. The consequences are a lower quality of processed parts,
higher production and maintenance costs and longer downtime than
absolutely necessary.
By installing a CJC™ QW filter, the quench process will run more stable
with predictable cooling times, and you will avoid the above mentioned problems. This is why clean oil is important in quenching.

This is why Clean Oil is
important in Quenching.

Changed Cooling Curve
The quench time for products are determined
out from the cooling curve, but when the oil is
not clean, the cooling curve is affected. Water is
one of the major problems, where the percentage of water has an impact on the cooling time
required (see graph). This will influence the
quenched parts, as they then will get the wrong
amount of cooling time and will not gain the
wished properties.
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Quench Oil Systems
Continious Offline Oil Filtration

Your Benefits with Oil Filtration
•

Reducing unplanned down-time (typically by 50 – 70 %)

•

Longer service intervals and lower maintenance costs (typically 50 %)

•

Eliminating/reducing costs for oil change (“infinite” oil lifetime)

•

Regaining machine efficiency and precision (varnish layer is removed)

•

Increasing the lifetime of the hydraulic components

•

Reduced costs for system filters (longer life time of in-line filters)

•

Reduced environmental impact (less changes of oil and hydraulic components)

Problem

The oil is contaminated
by hard contaminants,
water and soft contaminants, which leads to
varnish deposits.

Solution

Removal of the contaminants by CJC™ Offline
Oil Filters before they
will form sludge and
varnish deposits.

Result

Lower levels of contamination, which will
prevent deposit formation. Furthermore the
deposits, once formed,
will be reduced by using
CJC™ Oil Filtration

Maintenance

By CJC™ Oil FIltration
you will maintain both
oil and system cleanliness.
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Quench Oil Systems
Open Bath
Quench oil is continuously exposed to a very high rate
of contamination of various sorts. The quench operation
itself leaves huge amounts of contamination behind.

The problem

		

		


Contamination from particles – especially carbon deposits from
the quenched parts
High temperatures, which creates sludge and varnish from a
fast degradation of the oil
Condensed water generated by temperature differences

The consequences:





Longer cooling time required (Change in the cooling curve)
Problems with the quality of quenched parts.
Varnish and sludge in the oil
Risk of steam explosions and fires

All these factors increase
maintenance costs, production
costs and endangers the safety
of the employees.

The solution
The best means to avoid the above mentioned problems is by installing
a CJC™ QW (Quench Work) Fine Filter.
As the generation of contamination is continuous the CJC™ QW Fine
Filter must be a stationary unit in operation 24/7.
The QW Filters are by far the best way to remove particles, carbon
deposits, sludge, varnish and water. QW filters are always with internal
parts of steel (spring guide, filter plate) and viton sealings.
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Quench Oil Systems
Filter parameters - Open Bath
The filter selection is based on the following parameters:

Filter parameters
Oil type

ISO VG 100

Ambient temperature

Min. 20oC

Max. 40oC

Operation temperature oil

Min. 40 C

Max. 160oC

Circulation ratio, flow

o

5-10% of volume

Pressure inlet

Max. 0.5 bar

Design pressure

Max. 4.0 bar

If these parameters are not met then a specific selection is required. This will add costs for the customer.

Quench Fine Filter selection - Open Bath*)
Filter name

Base product

No. of inserts + type
Oil system volume, liters
Pump flow (l/hr)

QW2000

QW4000

QW10,000

QW20,000

HDU 27/108 PV-E2L1PVT

HDU 38/100 PV-E2L1PV

HDU 427/108 MZ-E2L1PVT

HDU 2X427/81 MZ-E1L1PVT

4 x F 27/27

1 x F 38/40
+ 1 x F 38/60

16 x F 27/27

24 x F 27/27

< 2000

< 4000

< 10,000

< 20,000

120

250

785

1260
MZ 21-14

Power consumption, kW
Pump type

PV4 18-4

PV 38-4

MZ 21-6

Dirt capacity, liters

16

20

64

96

Operational weight, kg

165

153

755

1290

Filter dimensions, mm

810 x 660 x 1544
+ 602 free height

650 x 445 x 1310
+ 640 free height

940 x 780 x 1370
+ 1220 free height

940 x 780 x 1100
+ 950 free height

3x400 V, 50 Hz:
604 002 239

3x400 V, 50 Hz:
FA76 17 131-260004

3x400 V, 50 Hz:
FA95 00 607 0022

3x400 V, 50 Hz:
FA95 00 602 0001

3x480 V, 60 Hz:
604 002 240

3x480 V, 60 Hz:
FA76 17 131-260004

3x480 V, 60 Hz:
FA95 00 607 0022

3x480 V, 60 Hz:
FA95 00 602 0001

Item no. *)

*) Open bath and dirty environment: Select the next size QW Filter e.g. 3,800 L - select QW10,000.
Extras:

 Diff. pressure Switch (D)
 Prefilter - 400 µm (P)
 Leak detection on drip pan or tank is recommended
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Quench Oil Systems
Closed Bath
Quench oil is continuous exposed to a very high rate of
contamination of various origin. The quench process itself
generates huge amounts of contamination.

The problem

		

		


Contamination from particles – especially carbon deposits from
the quenched parts
High temperatures, which creates sludge and varnish from a
fast degradation of the oil
Condensed water generated by the high temperatures

The consequences:





Longer cooling time required (Change in the cooling curve)
Problems with the quality of quenched parts.
Varnish and sludge in the oil
Risk of steam explosions and fires

All these factors increase
maintenance costs and
production costs and
endangers the safety of
the employees.

The solution
The best way to avoid the above mentioned problems is by installing a
CJC™ QW (Quench Work) Fine Filter. As the contamination ingress is
continuous the CJC™ QW Fine Filter must be a stationary unit in operation 24 hours a day.
The QW Oil Filters are used to remove particles, carbon deposits,
sludge, varnish and water. QW Filters are always with internal parts of
steel (spring guide, filter plate) and with viton sealing.

7

Quench Oil Systems
Filter parameters - Closed Bath
The filter selection is based on the following parameters:

Filter parameters
Oil type

ISO VG 100

Ambient temperature

Min. 20oC

Max. 40oC

Operation temperature oil

Min. 40 C

Max. 160oC

Circulation ratio, flow

o

5-10% of volume

Pressure inlet

Max. 0.5 bar

Design pressure

Max. 4.0 bar

If these parameters are not met then a specific selection is required. This will add costs for the customer.

Quench Fine Filter selection - Closed Bath
Filter name

Base product

No. of inserts + type
Oil system volume, liters
Pump flow (l/hr)

QW2000

QW4000

QW10,000

QW20,000

HDU 27/108 PV-E2L1PVT

HDU 38/100 PV-E2L1PV

HDU 427/108 MZ-E2L1PVT

HDU 2X427/81 MZ-E1L1PVT

4 x F 27/27

1 x F 38/40
+ 1 x F 38/60

16 x F 27/27

24 x F 27/27

< 2000

< 4000

< 10,000

< 20,000

120

250

785

1260
MZ 21-14

Power consumption, kW
Pump type

PV4 18-4

PV 38-4

MZ 21-6

Dirt capacity, liters

16

20

64

96

Operational weight, kg

165

153

755

1290

Filter dimensions, mm

810 x 660 x 1544
+ 602 free height

650 x 445 x 1310
+ 640 free height

940 x 780 x 1370
+ 1220 free height

940 x 780 x 1100
+ 950 free height

3x400 V, 50 Hz:
604 002 239

3x400 V, 50 Hz:
FA76 17 131-260004

3x400 V, 50 Hz:
FA95 00 607 0022

3x400 V, 50 Hz:
FA95 00 602 0001

3x480 V, 60 Hz:
604 002 240

3x480 V, 60 Hz:
FA76 17 131-260004

3x480 V, 60 Hz:
FA95 00 607 0022

3x480 V, 60 Hz:
FA95 00 602 0001

Item no. *)

Extras:

 Diff. pressure Switch (D)
 Prefilter - 400 µm (P)
 Leak detection on drip pan or tank is recommended
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Quench Oil Systems
References
KNIPEX-Werk
Problem: Very high particle contamination combined with
large amount of oil sludge that needed to be disposed of.
Bad quality of quenched parts.
Solution: The amount of sludge to be disposed of decreased from 1,200 Litres/year to 200 Litres/year which
lead to significant cost savings and a positive ecological
benefit. Additionally the clean oil helps to improve the
surface quality of the quenched parts.
Mr. Eilers, Operating Head, Hardening plant, Knipex plant:
“At first I was impressed which amount of dirt the CJC™
Quench Work Fine Filter Inserts can absorb. The Filter
Inserts now have a lifetime of up to four months. The
oil samples are classified as new by our oil supplier. The
amount of sludge that needs to be disposed at every semiannual maintenance has been reduced by 75%.“

Nissan Motor Ibérica
Problem: Large sludge formations seen together with high
particle contamination. Surface filters to remove residues
from 50 microns to 1 micron were replaced 3 times in 4
days. NISSAN MOTOR IBÉRICA, S.A. had to change 16,000
litres of oil due to oxidation and high acidity.
The bad condition of the quench oil resulted in quenched
parts with dark spots.
Solution: After installing CJC™ Quench Work Fine Filter
they experienced a huge reduction in sludge and particles.
In addition the clean oil helps to improve the surface
quality of the quenched parts.
Comment by Mr. Santiago Moreno García:
When we installed the CJC filtering equipment we thought
it would be necessary to replace all the oil in our quench
bath in a short time owing to the levels of residues and
acidity it would reach. With the installation of these filters
both the residues and acidity came down to very acceptable levels. At present (a year and a half later) we are
still using the same oil and our deterioration indicators are
showing no signs of having to change it.
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