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‘The Composition of Quenching Oil and the Quenching ,Effect_‘s"

of Fat,ty“Oil and Fatty Acid Ester.

(A study on the quenching effects of oil for steel—II)

. Synopsis:

Yoshinori FuliIMURA and Tomo-0 SATO

The quenching effects of several kinds of commercial mineral oil were examined using test

piece A (0°79,C steel, 11°5§ X20mm).

Further, the quenching effects of various fatty oils,

fqtty acid ethyl esters and fatty acids were tested. The following conclusions were obtained:
(1) The quenching effect of oil must be studied from the point of view of its boiling
point, the intensity of polarity and contents of some hydrocarbons having higher boiling .

points.

(2) The phenomena observed during quenching are closely related to the composition of

mineral oils.

Generally, the duration of gas film adhering to the specimen during quenching

is shorter for the oil in which the thermal cracking of hydrocarbons takes place remarkably.
(3) Quenching effects of rape seed oil and soya bean oil are almost the same, so all fatty
oils having higher molecular weight will give the same quenching effect.
- (4) Castor oil gives more marked quenching effect, because of 1ts thermal instability.
(5) The esters and the fatty acids have almost the.same quenchmg effects, which are .

lower than those of fatty oils.
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iTa'ble 1.

Properties of commercial mineral oils’ and paraffin wax.
0il Specific gravity Viscosity  (RW. s) Flash point
. °/a°C ). - o

[(15°/4°C) 20°C ~0°C °C)

150-spindle oil 0°920 140%6 66°7 151
Refined 150-spindle oil. 0°902 1251 63°5 154
110-dynamo oil 0°918 263°*5 1041 - 183
- Refined 110-dynamo oil 0°907 244+ 1 96°3 180
180-turbine oil 0921 5747 180°9 193
Refined 180-turbine oil 0°908 459°9 157°5 . 194
Valvoline 0il« = =~ =« 0882 350°6 1302 213
Distilled valvoline oil 0878 2324 96°3 : 203

Paraffin wax Melting point : 51°0°C
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Surface <M Coptep MM Surface

2 Refined 150-spindle oil -
4 Refined 180-turbine oil

-1 150-spindle oil
3 180-turbine oil
5 Paraffin wax
‘Fig. 1. Hardness curves of test piece A
quenched in various.media.
Test piece A : Carbon steel I (0°79C),
11°54 X20mm. Quenching and bath
temp. : 800°, 60°C.
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3 Valvoline oil 4 Distilled valvoline oil
Fig. 2. Hardness curves of test piece A

quenched in various media.

Quenching and bath temp.: Same as in

Fig. 1.
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Durations of gas film adhering to

Table. 2.
test piece A quenching in various
media. Quenching and bath temp.;
Same as in Fig. 1.
Vaniéhing (s)
Oil
Begins at Ends at
150-spindle oil 10°2 14*9
Refined 150-spindle oil 104 15°1
110-dynamo oil 7°3 112
Refined 110-dynamo o0il 8*9 13°5
180-turbine oil 4*1 73
Refined 180-turbine 011 4°9 9°0
‘Valvoline oil 2°0 C 36
Distilled valvoline oil 6°1 10°9
Paraffin- wax 8°9 13°5
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‘Table 3. Properties of fatty oils.

Rape | Soya

Oit ' seed | bean g:i?ilStqr
: oil oil ~
Spef?§§74%EgV1ty 0°915 | 0°924 | 0°964
30°C | 218°9| 1703 | —
Viscosit
(RW. ;)y 50°C 114*0 92°4 615 -
100°C. | 54°2| 49'6| 90°2

Freezing point (°C) <—l16| =12 <—16

Flash point (°C) 242 ZOO‘ 250

Carbon residue (wt%) 0°48 0°49 0°48

Saponification value 178 194 183
Acid value 066 069 2°8
Iodine value 108 133 837

KIOe < olEmlsofEL L TGRELR. Zh B
FhbOMkZ Table 3 IT/RT. '
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Table 4. Specifications of fatty acid ethyl esters.

Soya bean Oleic acid Palmitic acid - Stearic acid
Ester ethyl ester ethyl ester ethyl ester ethyl ester
’ ) . Commercial Hardened soya Hardened .soya
Raw matemal Soya bean oil oleic acid bean fatty acid bean fatty acid
Treatment method | Acid treat, rerun | Acid treat, rerun | Acid treat, rerun Acid treat, rerun
Temp. ' . . . . . .
e . 177~188 161°0~167°0 154*5~160°5 172°0~177*5
Condition of| (°C)
distillation Press. 1 1 1 1
(mmHg)
Specific gravity 0°8813(15°/4°C) O‘87}75(15°/4°C ) " 0°8653(25°/4°C ) 0°8576(35°/4°C)
Viscosisy @ 100°F 4449 511 5406 6°37
(c.s.) .
Melting point (°C) — — 20°2~21°2 30°4~30*6
Flash point (°C) ' 165 — — —
Saponificaticn value - 196 204 - 208 193
Acid value 06 0°5 02 0°3
Todine value 105 T 84t 18 1°3
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Table 5.

Properties of fatty acids and their associated _ethyl esters.
Acid or ester fatty acid cthyl cater fatty acid cihiyl ester
Specific gravity 0°8935(30°/4°C) 0'8808(150/400 ) 0+8876(30°/4°C ) 0-8767(15°/4°C )
Viséosity 30°C 96°9 ‘ 38°1 11»2'2 428 .
: 50°C 617 346 69°9 36°9
RW.8) "1 oo 53°1 33+2 5676 35°1
Saponiﬁcatiog value 203 182 185 168
Acid value 200 | — 183 —
Ic;)dine value 137 124 111 101
EIFVL AT VL LD CERICH L. chbDMRE o %Jui_-x FURDOVTOREE%Y Fig. 4 10, $7- 2%
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3 Castor oil
Fig. 3. Hardness curves of test piece B
quenched in various media.
Test piece B : Carbon steel I (0°79C), 11°5
$ X20mm. Quenching and bath temp. : Same
as in Fig. 1.
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Fig. 4. Hardness curves of test piece B
quenched in various media.
Quenching and bath temp. : Same
as in Fig. 1
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Fig. 5. Hardness curves of test piece B
quenched in various media.
35 Quenching and bath temp. : Same
as in Fig. 1.
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Fig. 6. Hardness curves of test piece J
-quenched in various media.
Test piece J: Carbon steel V (SK5),
25§ X65mm. Quenching and bath
temp. : Same as’in Fig. 1. '

3 Soya bean ethyl ester

65

0 \ ' ' /'

50 4 A

45 |- . E A/ i
N A
, ' N

R

'!|!|[;II[LI|I14‘|’|;I}
b izg 6 3 0 3 6 9 1215
Surface

Surface "M Genter _(m)

/Mmmsﬁkw

35

1~3 As shown in Fig. 6
Hardness curves of test piece K quenched
in various media.
Test piece K : Carbon steel V (SK5),
304 X80mm.
Quenching and both temp. : Same as in
Fig. 1. :
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Fig. 8. Hardness curves of test piece M
quenched in various media. .
Test piece M: Low Cr steel (SCr 1),
30§ X80mm.
Quenching and bath temp. : 830°, 60°C.
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1~4 As shown in Fig. 8
Hardness curves of test piece N quenched
in various media.
Test piece N: Low Ni-Cr steel (SNCI),
28§ X80mm.
Quenchmg and bath temp. : 850°, 60°C.
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