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On the Quenching Effects ‘of Mineral Oil.

(A study on the quenchmg effects of oil for steel——III)

Synops1s

Yoshinori FUJIMURA and Tomo -0 SATO

"In tHe present series of study, the quenching effects of mineral o1ls having different pro-
perties were examined, and the following conclusions were obtained:
(1) Quénching effects on steel of light-and heavy- fractxon mineral oils are less remarka-

ble than that of medium-fraction one.

(2) A medium-fraction distillate, if redistilled, loses the greater part of its hydrocarbon
having higher boiling points from itself and ShOWS less remarkable quenching effects than

otherwise.

(3) Among different mineral oils having the same boiling point, the most remarkable
quenching effects are-to be expected from those consisting mainly of aroma’uc hydrocarbons,

such as the solvent extract.

(4) In the case of medium-fraction mineral oils having a fixed boiling point, the quenchmg ‘
effects depend upon the concentration of aromatic hydrocarbons in them.

(5) The duration of formed gas film and the violence of thermal cracking of oil during
~quenching change with its boiling point as well as with contents of some hydrocarbons having

higher' boiling points- and of aromatic hydrocarbons.
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Table 1. Properties of distillates, rerun distillates and rerun bottom.

Oil Mark Specific Viscosity Colour | Flash | Acid Composition (vol %)
i ar ravit num i
' (g15°/4ic3; @100° Fl@210°F V.1 U ni];il; I(’Sén)t value Unsatu-|Aro- Satu-
: 1 (c.s.) (c.s.) o rated |matic rated
Distillate P! S 0'920 967 227 [+ 25°7 >8 128 2°66 06 18*1 | 81°3
” P2S 0°943 4725 498 |— 40°0 7 170 3*55 06 414 58°0
4 P3S .0°961 | 167°97 906 |— 52°3 4 192 3°38 11 484 ‘50"5
? P4S 0976 |1073°2 2188 |—106°9 4 222 2°90 15°0 53*9 '31°1
4 Ps5S 0°*980 |3058°3 3929 |— 95‘6 4 240 2°90 19°2 48*8 32°0
- Rerun R s . . . . ‘ . ) R
. distillate R 1 S 0°915 10°42 2°37 |+ 26°7 <1 142 0°04 50 .“29 4 65°6
4 R2S 0°930 28°70 | - 4°03 |— 23°3 2 156 0°05 54 34°2 604
4 R3S 0°940 87°14 6°80 |— 26°3 21/, 184 007 52 23°6 71°2.
4 R4S | 0°949.1 301°8 13*15 {— 30°4 4 210 0°08 5°0 122*0 73°0
4 R5 S 0°955 11029 2560 |— 32°4 > 8 240 0*01- 50 258 69°2
Rerun i - : . . / . . - . »
bottom RB 0982 |6924 80°04 |(+6°9) 4 232 —_ 18°0 62°0 20°0
Table 2. Properties of raffinates and extracts.
. . | s o
1 Specific Viscosity Colour | Flash | Acid Composition (vol %)
Oi Mark it i i ) )
! t %11;?/‘;8; @100°F|@210°F| + 1 I&‘}iﬁgiﬁ {)gén)t value Unsatu-| Aro- | Satu-
, | (c.s.) (c.s.) : . rated matic | rated
Raffinate [Pt SR| 0°900 | 895 | 2°23 | +46°9 | 31/ 132 | Trace | 60 | 17°4 | 76%
7 P2SR| 0920 3517 460 + 1*6 > 8 165 4 6°5 273 662
4 P3SR| 0°930 | 109°86 — ~— 4 194 0°31 7°0 3}'3 61°7
v P4 SR|-0°941 | 408*96 | 16°38 — 7°1 7 230 006 22°0 280 50°0
v P5SR| 0°949 | 914°2 26° 14 — 3°2 ” 240 0°08 2670 31°3 427
Extract P1SE| 0944 12°11 2°49 |— 0°5 >8 144 Trace 2°3 | 53‘4 44°3
4 P2SE| 0971 65°05 566 |— 506 4 172 4 3°1 60°4 36°5
4 P3SE{ 0988 | 259°4 10°48 {—102°4 4 194 0°05 36 66°1 303
” P4 SE| 0995 [2913°6 3074 {—232°1 ” 224 Trace 44 73°2 22°4
4 PS5 SE| 1°014 |17192 68°03 |—319 4 244 0°20 4°8 76°4 188

Table 3. Propei'ties of

white kerosene, gas oil and mineral oils refined through rerunning.

Specific Viscosity Colour Flash Acid
- 0il Mark gravity - number | point
(15°/4°C )| @100°F | @210°F V.1 (Union) (°C) value
(c.s.) (c.s.)

White kérosene WK 0°782 1°071 — — >20% 47°5. 0°03
Gas oil GO 0819 2°306 — — <1 68°0 0°03

Refined oil 60S 0°%14 10°18 . 235 =+ 30 4 136 —
- 0T 0°941 3643 454 —22 2 168 0°05

4 140T 0°939 64° 16 5°99 ~8°8 21/, 176 0°01

4 180T 0°938 9146 7°17 C—9°7 5 186 0°05
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Table 4. Properties of medium-fraction mineral oils and paraffin wax.
0il Specific V(il%%%Sity Colour Freezmg Flash |Demulsifi- Carbon | Aroma- -
(treatment) .Mark | gravity : - 8). number| PoInt | point cation | residue | tics
(159/4°C )| 30°C | 50°C |100°C |(Union)| (°C) | (°C) (Wt%) | (vol%)
Distillate CPS 0°9477 633°6| 181°2] — — <—12 195 » — 0°16 » 406
Conven- ' .
tional CPSS 0°9427 5637 166°4] — >2 4 183 90 0°02 25°0
refined oil | . -
Raffinate CPSR 0°9298 — 187°6| 46°5 <5 -+ 3 183 40 005 29°5
‘Extract | CPSE | 09967 | — | — |s60| — —10 183 — 0°93 66°7
" Paraffin , . v - .k _ — - ~_
Wax Pw 0 8495 —_ -— — . 504 -
* Melting point
' Table 5. Properties and ring analyses of three mineral oils.
P | < ' g
| & 2O V1sco‘s1ty . é;/g\ -g g 8/\3 § Ring ana1y51s
0il Mark (8§ : g'«g’g ~RT el : '
‘ ' bgg?n 50°C V.1 S| B N%E i3] Ca | Cun Cp Aniline
PRES(®RW T D[P ES S O R (Wt %) |(wt %) |(wt %)| BBt
Refined oil . _ 1 . . . oz . .
‘through rerunning 140TR [0°9391| 133 . » 9 ’ 2/, 178 | 0°06 | 0*20 27°7 254 . 46°9 | 61°2
Extract’ v 140TE |0°9709] 136 ’ —-77 >8 170 | 0°06 — 51°2 19°5 29°3 327
Bright étock BS O'9082i 1184 498 4 272 — —_ 9°5 177 72°8 |110°0
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Hardness curves of test piece G
gquenched in various distillates having
different boiling points.

Test piece G: Carbon steel ¥ (SK5),
17 § X40mm.

Quenching and bath temp. : 800°,60°C.

Fig. 1.
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Fig. '3._ Hardﬁess curves of test piece M quen-
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boiling points.- .
Test piece M : Low Cr steel (SCr1),
30§ X80mm. .
Quenching and bath temp. : 830°, 60°C.
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Fig. 4. Hardness.curves of test piece M quen-

Fig. 2. Hardness curves of test piece G quén—
ched in various raffinates and in extracts

having differet boiling points.
Quenching and bath temp. : Same as
" Fig. 1. ' :

in

ched in various raffinates and in extracts
having different boiling points.
Quenching and bath temp. : Same as in
Fig. 3. :
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Quenching and bath temp. : Same ag in
Fig. 3 except white kerosene (bath
temp. : 20°C). :
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