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Testing Research on the Performance of Water—based Release Agents for
Aluminium Alloy Die Casting
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Abstract: Release agents are indispensable auxiliary agents in the high-pressure die casting production process. Improper
selection of the release agent will cause surface quality problems and defects in the casting. Therefore, it is necessary to
conduct appropriate performance testing of the release agent prior to its machine application. Two commercial water-based
release agents (type A and type B) commonly used in aluminium alloy die-casting production enterprises were selected to
study the testing methods for typical performance indicators of release agents. Through viscosity tests, particle size tests,
thermogravimetric tests, gas chromatography-mass spectrometry tests, contact angle and surface tension tests, and room
temperature stability tests, the demolding performance, thermal stability, adhesion performance and room temperature
stability of the two release agents were comprehensively evaluated and analysed. The results show that the type A release
agent has better thermal stability and demolding performance than the type B release agent does. Moreover, the gas
volatilization of the type A release agent is lower, effectively avoiding the generation of bubble defects in die castings.
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Tab.3 Conditions for thermogravimetric testing
Experimental instrument Carrier gas Temperature range/ C Heating rate/(‘C -min™) Sample quality/mg Crucible
Japan - Hitachi-HITACHI STA200 Nitrogen 30~570 20 35 AlO4
4
Tab.4 Conditions for gas chromatography—mass spectrometry testing
Experimental instrument Test temperature /C Carrier gas Time /min Dilution ratio
Atomx P&T-Agilent 7890B-5977B 220 Nitrogen 37 1:90
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Tab.6 Testing conditions for surface tension
Experimental Number of Dilution
Test method
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Fig.2 Particle size testing results: (a) type A release agent; (b) type B release agent
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Fig.3 Thermogravimetry testing results: (a) type A release agent; (b) type B release agent
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Fig.5 Contact angle testing results: (a) type A release agent; (b) type B release agent
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Fig.6 Surface tension testing results: (a) type A release agent; (b) type B release agent
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Fig.7 Room temperature stability and shear stability test results: (a) storage stability result of the type A release agent; (b, ¢) shear
stability test and result of the type A release agent; (d) storage stability results of the type B release agent; (e, f) shear stability test and
result of the type B release agent
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