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Preparation and Performance of Water-Based Metal Cutting Fluid
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Abstract: Water-based metal cutting fluid was prepared from the main starting materials such as
triethanolamine borate, triethanolamine oleic soap and dodecyl dimethyl betaine. The properties of water-based
metal cutting fluid were systematically measured and evaluated by adjusting the composition proportion of the
mixture. The experimental results show that the water-based metal cutting fluid exhibits superior anti-rust and
lubrication performance by the combination of triethanolamine borate and riethanolamine oleic soap, the
properties of the water-based metal cutting fluid diluent with mass fractions of 2.5% and 5% are excellent, and
the addition of dodecyl dimethyl betaine can reduce the stimulation of cutting fluid to skin, thereby reducing the
harm to the human body. In addition, the cutting fluid prepared possesses stable performance, easy storage and
environmental friendliness. It is expected that the as-prepared cutting fluid will apply to the metal working and
machining fields.
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Tab. 2 Evaluation of corrosion property of cutting fluid

with different mass fractions
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Tab. 3  Corrosion rate and inhibition rate of the cutting fluid

with different mass fractions
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Tab. 4  Effect of different mass fractions of cutting fluid

dilution on the first grade gray cast iron

FEELFI AT

. it 54K i ] ghR
material and
mass fraction / % t/h result
condition
IR 1k 50 24 5 JC 55
(PR 25 24 5T I
35C£2 °C, 15 24 5T ICEE
RH=95%) 0 24 B
R 50 8  JUARED.JLHM
(B R, 25 8  JLAEN CHE
35 C+2 C, 15 8 Joa BN JC gl
RH=95%) 0 8 B ph e

24 jEBEM
PS5 LR FRM M LT A REZR IR, N TR
BT ) IR R R AT T 2 A I AR
(] Fsf, it 25 D10 ) 980 s 88 B £ 4 5 38, Vi) 9 2k
RUN i N K
®5 TRREBSBYIEEHERNRREBEITE

Tab.5 Evaluation of liquid lubrication of cutting fluid

dilution with different mass fractions
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