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Development of Water-Soluble Press Oil for Aluminum Fin Processing
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Table 1 Specification of test oils

Lubricant WS-1 (Water Soluble) Oil A (Oiliness; Volatile type)
Viscosity @40°C (mm?s) 53.62 1.367
Density @15°C (g/cm’) 1.0463 0.7636
Flash point (°C) Not measurable 53
Note Undiluted measurement value -
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Table 2 Test conditions

Test lubricant WS-1 Diluted test o1l : 45¢g
Test oil dilution ratio 10x, 20x, 50x Ultrapure Water - 15g
Temperature (°C) 95
Test time (h) 48

Copper powder : 1g

Evaluation criteria ~ Formic acid and acetic acid in ultrapure water

Fig. 1 Schematic diagram of hydrolysis test
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i ‘ Table 3 Test conditions

Test lubricant WS-1 (50x diluted), Oil A
Press machine RSP-500AC (Japan Automatic Machine Co., Ltd. )
Test piece A1050-H24 coil material
Press speed (shots/min.) 150
Number of processing (shots) 50,000
Test oil volume (mL/min) 2.0

. I Forming feasibility,Aluminum fin appearance,
Evaluation criteria & ¥ PP

Fig. 2 Continuous press test appearance Punch adhesion
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Table 4 Rust prevention test results (DIN method evaluation score)
Dilution ratio 10x 20x 30x 50x 80x 100x
Evaluation results 0 0 0 0 0 0
% 0 (good) - 4 (bad)
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Table 5 Hydrolysis test results (formic acid and acetic acid detected amount)

Test lubricant WS-1 (10x diluted) ~ WS-1 (20x diluted) ~ WS-1(50x diluted) OilA
Amount of formic acid (ppm) <3 <3 <3 <3
Amount of acetic acid (ppm) <3 <3 <3 <3
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Table 6 Formability test evaluation results (number of formations, aluminum fin appearance)

Test lubricant WS-1 (50x diluted) Oil A
Forming feasibility (shots) >50,000 >50,000
Aluminum fin appearance No cracks No cracks

Measure the punch roughness
of the contact area

WS-1 ;
(50x diluted)
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Fig. 3 Formability test evaluation results (punch roughness of the punch tip)

Fig. 4 surface roughness of the punch tip (WS-1) Fig. 5 surface roughness of the punch tip (Oil A)
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