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CHANGES OF COOLING ABILITY WITH OXIDATION
~ AND POLYMERIZATION PROCESS OF OIL

(On the deterioration of quenching oils—IV)

Masayoshi Tagaya Dy. Eng. and Imao Tamura

Synopsis: ) _

The relations between the cooling ability and the process of ‘oxidation and polymerization
of 0il by Indiana method are examined.. The cooling ability increases slightly in the induc-
tion period of oxidation and polymerization process of oil and becomes progressively rapid in the
peroxide formation period up to the maximum at the end of this period. Then it decreases
gradually in the peroxide decomposition period and rapidly in the polymerization period.

The variations of other properties are also associated closely with these oxidation process.
When the cooling ability becomes the maximum, the peroxide value becomes the maximum

. and, the viscosity and the amount of sludge begin to increase. These variations of cooling
ability can be nearly represented by a quadratic equation. The blowing time (rHmax) at
which the cooling ability becomes the maximum can be .2 criterion experessing the life of
quenching oils and the radius of curvature (yHmax) of the curve.at the maximum cooling ability
can be used as an index representing the degree of the variation of cooling ability resulted
from the deterioration of oils.
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Table 1. ‘ Properfies of oils used.

. i Viscosity =] o

Qil Calculated with eq. Actual Sp. |Flash| (Redwood,| & S 2

(1) and (2). , : G 2 1" ©

v r. . sec) = So 5

. 0il .name- . ; \TH 7Hmax - point > o= T:: °

- o mn mn max 3 : : c a

Soe. X10% | zmn THmax| 42 oc | 50°C | 80°C| ° e | g

No. z h-! h h 3} b
h | h-t h ¢+ < @ S
cm w i

Rape-seed” oil 186 | 14°6 122'8 1945 | 17°7 | ~ 6 | ~ 6| 0'911] 190 [137°0 | 70°6 [0°6614] 1674 83°2
Cocoanut oil 187 | 30°1 |5773°6| 18°8 (2732 | ~24 | ~15 | 0°923] 162 | 86*4 | 50°*8 [9°886 | 258°1 536
90-turbine oil 184 | 74+*5 |1200°2| 81*3 867 | ~80 | ~80 | 0-880| 192 | 95°0 | 51°4 [0°066 | 1°17 3°13

A commercial . . . . J . i A . .
quenching oil 185 | 12°1 | 600*4| 66 | 43°*8 ;~10 ~10 | 0°894] 162 | 65°4 | 42*1 0°077 | 4°05 248
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Table 2. The constants about cooling ability for deterioration of oils.
] | A 'A=1/(2-7Hmax) B Ho THmax Hmax
Oil name 1 Oil No. f em-1-h-2 cm-1-h-1 cm~1 em-1
A 173 —6°0764X 1075 2726 X103 0°+135 224 0° 1665
B 174 —2°4306X [0~5 1758 X 1073 0122 362 0+1539
C 175 } —1+3889x10-% 1*117x 108 o-111 402 0*1334
D 176 —3*8194X 1075 1°725% 103 0129 22°6 0°1482
E 177 — 19097 X 10~5 1+3926x 1078 0°111 365 01484
I 178 —0°1736% 1075 0.454x 108 0111 130+8 0~ 1406
Machine fraction . —5 . -3 R . .
n-parafin part 149 —4°5140% 10 2°725% 10 0096 30°2 01373
180-Turbine oil 161 —0°714 X 1075 0°842x 103 - 0°112 5942 0*1368
1 10-Pynamo oil 160 —0-679 X10°% 0*721X 10738 0°120 53*1 01392
180-Turbine oil containing . A _5 . -3 . . .
109, -rape-seed oil i6t, 151 0*9115x 10 0-706X% 10 0-121 38+7 01346
110-Dynamo oil containing - - . _ _
109, -rape-seed oil | 160, 151 - 0°123
Sova-bean oil i 152 — — | G173 — —
Quenching temp.: 800°C, Oil temp.: 80°C
J20F L
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> 'é‘\o - Co .
ol . i Fig. 7. Variations of H-value of mineral
- ) L\{’a_y@, o oils with air blowing.
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