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Abstract: An oil stain on the steel induced by metal working oil was studied on the six kinds of fat and oil com-
pounds(rapeseed oil, oleic acid, methyl oleate, oleyl alcohol, lauryl amine, and lanolin) by MIL-C-22235A test. The sam-
ples used for the printing on the ol stain plates were prepared by the addition of fat and oil compounds(10wt% ) and
antioxidants(B. H. T, B. T, T. C. P; 0.5wt%) to base oil(spindle oil; 1.5wt% of sulfur). An analysis based on the experi-
mental data indicated that B. T was more effective than B. H. T and T. C. P as antioxidant for inhibiting oil stains. And
acid values exerted a bad influence upon the preventation of oil stains. As expected by the chemical structure of fat and
oil compound, oleic acid that could react with iron ions produced more stains on the steel pannel.
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Table 1. Properties of Fat and Oil Compounds

Fat and Oil Comp. | Rapeseed | Oleic | Methyl | Oleyl | Lauryl

Properties Oil | Acd | Oleate | Alcohol | Amine
Appearance | Liquid | Liquid | Liquid | Liquid | Liquid | Paste
Acid Value 0111986 08| 02| — 2.3
Iodine Value {113.5| 87.5| 83.4 | 82.5 | 10.0 | 25.6

Lanolin

2.2. A2Re =H|

Base oilgl spindle oile] #A|33HEal H7LAl,
rapeseed oil, oleic acid, methyl oleate, oleyl alcohol,
lauryl amine % lanoling 10wt% % #7}sly
(Table 2) AE-2 AH8stla AbspubA| Al 5345
AEs7] 99 Azed B.HT, B.T 2 T.C.PE
77k 0.5wt% 4 A7}skgo).

Table 2. Samples of Additives on the Base Oil

Group No.
Additives(wt% )
Rapeseed Ol 10
Oleic Acid 10
Methyl Oleate 10
Oleyl Alcohol 10
Lauryl Amine 10
Lanolin 10

I II it I\ N VI
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Table 3. Degree of the Oil Stain in the Spindle Oil
System

GroupNo.| I 1II T N V M

Component

Base Oil+Fat and

01l Compounds 2 52 2.5 0
Antioxidant B.H. T 1 1 01 0 4 O
(g;’v‘to/) B.T 1 1 0 0 01 01

CUPIAT.CP |1 1 11 0

o9 AzteA 2 upe} o] cleic acid9} lauryl

Photos of the Qil Stain in the Spidle Oil System Group No [ I, II, I ].
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Photos of the Oil Stain in the Spindle Oil System Group No. [V, V, V]
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Table 4. A. V. Changes of Spindle Oil System

Group No.
1 1l I v ) VI
Temp.

Room Temmp. | 21.17 21.17 0.28 0.13 0.40 0.27
82+1T 21.55 21.55 041 041 0.55 0.56

Table 5. A. V. Changes of Added Antioxidants in
the Spindle Oil System

GroupNo., I II I N V W
Add. Temp.
B.H. T | Room Temp. {0.27 20.72 0.53 0.27 3.27 0.33
82+1C ]0.26 20.93 0.39 0.54 2.13 0.40
B.T Room Temp. [2.99 22.29 1.62 2.29 4.89 2.12
82+17TC [2.16 24.22 2.34 2.43 4.89 2.99
T.C.T |Room Temp. |0.26 20.65 0.40 0.26 2.29 0.26
82+1TC 0.26 22.29 0.40 0.40 2.43 0.26
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Table 6. IR Spectra of (a) Printed or (b) Not on
the Steel Pannel in the System of (Spindle
Oil-Fat and Oil Compounds 10wt%-H,0

5wt%)
Group No. I I m N A Vi
IR Spectra(cm™)
(a) C=0 | 1745 1540 1745 — — 1735
—OH 3500~
3200
(b) C=0 | 1745 1710 1745 ~— — 1735
—OH 3500~
3200
ott= Ao 2 Az}, w3k oleic acid(11) ¢ H7}

A= 1710cm™" 24 g 73 C=09 F<¢
7b Bl AL Fadst, o] AlxEle] 71FPF o
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2 AztEc
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