PRODUCT DATA
AQUA-QUENCH® 140

ADVANCED POLYMER QUENCHANT FOR INDUCTION

HARDENING APPLICATIONS

FEATURES

· Minimizes sticky deposits on induction hardening equipment and quenched parts













· Extends system life











· Prevents blockage of spray nozzles and filters







· Protects systems from corrosion









· Nitrite free corrosion inhibitor system








· Improves wettability on component surface







· Eliminates steam pockets










· Avoids the formation of soft spots









· Provides flexibility of quenching speed

Aqua-Quench 140 is a polyalkylene glycol based polymer quenchant designed for use in induction hardening applications to minimize residual sticky deposits on equipment and quenched parts, and extend system life.
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AQUA-QUENCH 140

APPLICATION

Aqua-Quench 140 is diluted with water in use and provides extremely uniform quenching characteristics.  It eliminates steam pockets and high residual stress associated with water quenching and avoids the formation of soft spots and inconsistent mechanical properties.

Aqua-Quench 140 can be used for a very wide range of induction and flame hardening applications, including the quenching of crankshafts, camshafts, transmission components, starter ring gears and bearings.

The quenching speed of Aqua-Quench 140 solutions can be selected to suit the steel hardenability and component requirements by varying the concentration of the solution.

1% to 5% solutions of Aqua-Quench 140 improve the wettability on the component surface thereby imparting a more uniform quench and preventing soft spotting.  These low concentrations are generally used for steels of low hardenability.

5% to 20% solutions of Aqua-Quench 140 provide a range of cooling rates similar to those of soluble oil emulsions and quenching oils and are used for steels of higher hardenability.

TYPICAL PHYSICAL AND CHEMICAL PROPERTIES

Concentrate

Appearance





Hazy light amber fluid

    Specific Gravity @ 15.6°C (60(F)



1.055


    Kinematic Viscosity @ 37.8(C (100(F)

80 cSt

    pH


  
8.7
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AQUA-QUENCH 140

TYPICAL PHYSICAL AND CHEMICAL PROPERTIES (Cont’d)

Diluted Solutions
Appearance
Transparent pale amber fluid

Kinematic Viscosity @ 37.8(C (100(F)



5%
1.0 cSt


10%
1.4 cSt


15%
1.9 cSt


20%
2.5 cSt



25%
3.3 cSt


30%
4.4 cSt

CONCENTRATION CONTROL

In order to maintain consistent quenching characteristics it is necessary to monitor and control the concentration of the Aqua-Quench 140 solution.  This is achieved by measuring the refractive index of the solution and obtaining the Aqua-Quench 140 concentration from a calibration curve of refractometer reading against concentration.

Daily concentration checks are recommended, with adjustment as required to compensate for evaporation losses and drag-out and keep the system at the correct working concentration.

Contamination of the system with oil, grease or dirt, or the accumulation of water hardness salts will increase the refractive index of the solution and lead to an erroneously high concentration reading.

Periodic cross checking of concentration by measuring kinematic viscosity or quenching speed is desirable to monitor the possible effects of contamination and assess the general condition of the solution.

PRODUCT DATA SHEET





Page #4

AQUA-QUENCH 140

MATERIAL COMPATIBILITY

Aqua-Quench 140 solutions are compatible with most materials commonly encountered in induction hardening equipment.

Metals

Steel
Satisfactory

Cast Iron
Generally satisfactory – treatment with an epoxy resin based paint may be necessary.

Aluminum
Generally satisfactory – anodized aluminum may be necessary.

Copper and Brass
Satisfactory

Lead, Magnesium and Zinc
Not compatible

Non-Metallics

Paints
Epoxy resin based paints are recommended.  Alkyd resin, phenolic or polyurethane based coatings are generally not compatible.

Plastics
Epoxy, nylon, polyethylene and PVC based materials are all satisfactory.

Rubbers
Most rubbers are satisfactory except polyurethane.  Nitrile rubber is recommended for seals.

Cork and Leather
Not suitable
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AQUA-QUENCH 140

CORROSION PROTECTION

Aqua-Quench 140 contains a non-nitrite corrosion inhibitor system to protect inductors, limit switches, quench tanks, pipes and fittings and overcome the problems often experienced with water quenching systems.

While corrosion inhibitors can deplete in service, normal top-up is generally sufficient to maintain inhibitor levels in Aqua-Quench 140.  However, an addition package, Aqua-Quench Inhibitor 312, is available if required.

TEMPERATURE CONTROL

The temperature of Aqua-Quench 140 solutions should ideally be maintained below 50(C (122(F) to minimize evaporation from the system.  This will generally necessitate the use of an enclosed cooling system, such as a water-cooled heat exchanger (shell and tube or plate type) or an air-cooled radiator.

Air cooling towers are not recommended for direct cooling of Aqua-Quench 140 solutions due to the possibility of excessive evaporation and of bacteriological contamination.  They can, however, be used for the cooling of recirculated water from enclosed heat exchanger systems.

CLEANING

Prior to Induction Hardening

Residual swarf on parts may cause arcing between the component and the inductor and also blocking of filters, which will reduce quenchant spray pressure and hence cooling efficiency.

Carry over of cutting oils, coolants or rust preventives into the Aqua-Quench 140 solution will increase refractometer readings and hence indicate erroneously high concentrations and will also act as a nutrient for any bacteria present.

It is, therefore, suggested that where possible components be cleaned prior to induction hardening to remove any residual swarf, machining coolants or rust preventive films.
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AQUA-QUENCH 140

After Quenching

The low viscosity of Aqua-Quench 140 solutions minimizes drag-out losses and gives great economy in use.  When tempering at temperatures above 250(C (482(F) components can be tempered without washing since residual films of polymer decompose completely to water vapor and oxides of carbon.

When tempering at lower temperatures, the rinsing of components in water is desirable to prevent the possible formation of residues due to partial degradation of polymer.

Equipment Cleaning

Aqua-Quench 140 is formulated to prevent the build-up of heavy, sticky deposits on equipment resulting from over spray.

Such accumulations can be minimized by ensuring that all parts of the equipment are washed by the recirculating solution.

If deposits should occur they can readily be removed by wiping with a damp cloth.

QUENCHING CHARACTERISTICS

The quenching speed of Aqua-Quench 140 depends upon the concentration and temperature of the solution.  As Aqua-Quench 140 solutions are heated, the polymer becomes insoluble at temperatures above 77(C (170(F).  When the solution is cooled, the polymer goes back into solution and is fully miscible.  It is this property known as “inverse solubility” which imparts the unique cooling mechanism to Aqua-Quench 140 solutions.

The concentration of Aqua-Quench 140 solutions influences the thickness of the polymer film which is formed on the surface of the components during quenching and thereby the quenching speed.  Lower cooling rates are obtained at higher concentrations.  (See attachment)
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AQUA-QUENCH 140

The quenching speed of Aqua-Quench 140 solutions is also influenced by the temperature of the bath.  As the temperature increases, the maximum cooling rate decreases. (See attachment)

The cooling rate curves shown for Aqua-Quench 140 have been produced using a 12.5 mm diameter Inconel 600 probe with vigorous agitation of the solution.

SHIPPING INFORMATION

Aqua-Quench 140 is shipped in 55 (U.S.) gallon (208 liter) steel drums and in bulk. 

STORAGE/HANDLING/DISPOSABILITY

No health or safety hazards exist when Aqua-Quench 140 is stored, used and disposed of in accordance with instructions given on the Material Safety Data Sheet for this product.

WARRANTY
The information given here is considered to be correct and is offered for your consideration, investigation and verification.  No warranties are expressed or implied since the use of our products is beyond our control.  Statements concerning the use of Houghton products are not to be construed as recommending the infringement of any patent.

EXPORT STATEMENT

This commodity and its technology are subject to the export control laws and regulations of the United States Government.  Buyer agrees that it shall not make any disposition, by way of export, diversion, transshipment, re-export or otherwise, except as expressly permitted under United States law.
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