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ON THE. DETERIORATION OF QUENCHING OILS (II)
= (Mineral Oils)
Masayoshi Tagaya Dr. Eng. and Imao Tamura

Synopsis:

The deterioration of mineral oils for quenching was studied under the sam<¢ procedure as
described in the lst report (The Deterioration of Fatty Oils: Tetsu-to-Hagané No. 2, Feb. 1954
p. 103~111). The properties of mineral oils vary with the blowing with air as follows:

(1) The quenching ability of mineral oils increases at the beginning and then decreases
slowly with the blowing time, and the time reguired to cool from 700° to 850°C is given approxi-
mately as a function of the blowing time by the following formula:
t=cr24-br+io,

then, Tmin=—0[2¢, pmax="2c.
The changes of cooling ability with the blowing time abovernentioned are attributed to the

rise of the characteristic-temperature in cobling’ process, 4t which vapour film breaks down, due
" to the formation of polar substances with the blowing time and the rise of the beginning temper-
atare of the convection stage due to the increase of the amount’ of polymerized product.

the t,m offers a criterion for the life’of oil and the pmq. gives a degree of varviation of cooling
ability during the deterioration of oil. ( ’

(2D The viscosity increases with the blowing time: logy=log no=ap-t.

The amount of sludge increases with the blowing time: S—So—'eas-r.”

The specific g:ravitjr‘increas% with the blowing time: G —Gy=ag-r.

The flash point decreases with the blowing time: Fo—~F=cap-t.

The acid value increases with the blowing time: A— Ao—a:A 7.

The iodine value decreases and the saponification value increases with the blowing ' time.

(8D When oil is highly refined, the #o, the rp» and the er are larger and the pmas, @7, a,é, -

a¢ and a4 are smaller respectvely, that is, highly tefined oil is more stable.

(4) Lighter oil is more stable than heavxer 011 but this dxfference of stablhty becon*es smallér-

'accordmg to. better refmmg
(5 D) Highly refined naphthenic oil is stable as paraffmlc 011
(67 Among a series of mineral oils produced from 1dent1cal crude 011 the larger the xodme

value ‘and the more the residual carbon, the determratlon of oil is the more rapid.

(7)Y 1t is observed that the i becomes larger for hlgher temperature of oil in the measurement '

of coohng curves at vanous temperatur&s below 100°C with a same oil. .
(8) Tho to, the tpyin and the eg of mmeral oil are larger and the m; and ag are Smaller tban
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those of fatty oil.

Thén, thé' deterioration of mineral oil is much slower thah that of fatty oil.

(9D The deterioration of mmeral oil contammg fatty oil is more rapld than that of straight

mmeral oil,

(10> Quenching oil must be evaluated Synthetically _with values of the to, Tmin pmaz, @y, as,

ete. - Note:

t: Time required to cool from 700° to 350°C: for oil blown with air, sec.
t: Time required to cool from 700°C to 350°C for fresh oil, sec,

tmin: Minimun value of ‘¢, "sec.

" Pmaxt Curvature at the pomt of t=1,, on. the curve.

.7; Viscosity of oil blown with air, Redwood sec.

" 70t Viscosity of fresh oil.

S: Amount of sludge of oil blown Wlth air, mg/10g.

" 8: Amount of sludge of. fresh oil.

.«G: Specific gravity of oil blown with air.
G,: Specific gravity of fresh oil.

F: Flash point of oil blown with air, °C.
&y :Flash point of fresh eil.

A: Acid value of oil blown with air.

Ay :Acid value of fresh oil.

! Blowing time, hr.

. Tmin' Blowing time-férsthe minimum value of t, hr.

¢, b, ay, as, ag, ar and a4 the constants.
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