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1. Scope

1.1 This test method covers the description of the equipment

and the procedure for evaluating quenching characteristics of

aqueous polymer quenchants by cooling rate determination.

1.2 This test method is designed to evaluate aqueous poly-

mer quenchants for steel alloys in a non-agitated system. There

is no correlation between these test results and the results

obtained in agitated systems.

1.3 The values stated in SI units are to be regarded as

standard. No other units of measurement are included in this

standard.

1.4 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D4175 Terminology Relating to Petroleum Products, Liquid

Fuels, and Lubricants

D6200 Test Method for Determination of Cooling Charac-

teristics of Quench Oils by Cooling Curve Analysis

E220 Test Method for Calibration of Thermocouples By

Comparison Techniques

E230 Specification for Temperature-Electromotive Force

(emf) Tables for Standardized Thermocouples

2.2 ISO Standards:3

ISO 3819 Laboratory Glassware – Beakers

2.3 Japanese Industrial Standards:4

JIS K 2242 Heat Treating Oil

2.4 Wolfson Engineering Group Specification:5

Laboratory Tests for Assessing the Cooling Curve of Indus-

trial Quenching Media

3. Terminology

3.1 Definitions:

3.1.1 For definitions of terms used in this test method, refer

to Terminology D4175.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 aqueous polymer quenchant, n—aqueous solution

containing a water soluble polymer; typically including poly-

(alkylene glycol), poly(ethyl oxazoline), poly(sodium acrylate)

and poly(vinyl pyrrolidone); the quenchant solution also typi-

cally contains additives for corrosion and foam control, if

needed; quench severity of aqueous polymer quenchants is

dependent on concentration and molecular weight of the

specific polymer being evaluated, quenchant temperature, and

agitation rate.

3.2.2 characteristic temperature, n—transition temperature

from vapor blanket phase (film boiling phase) to rapid cooling

phase (nucleate boiling phase) on cooling curve.

3.2.3 cooling curve, n—cooling curve is a graphical repre-

sentation of the cooling time (t) – temperature (T) response of

the probe (see 7.3).

3.2.3.1 Discussion—An example is illustrated in Part B of

Fig. 1.

3.2.4 cooling curve analysis, n—the process of quantifying

the cooling characteristics of a heat treating oil based on the
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