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On the Quenching Effects of the Mixture of Fatty
Oils and Fatty Acid Esters.

(A study on the quenching effects of oil for steel—1IV)

Synops1s

Yoshinori FuliMuRA and Tomo-o SATO

In the present study, the following points were clarified with regard to the quenching
effects of the blended oil, composed w1th fatty oil having large molecular weight and fatty acid

_ester having 20 carbon atoms:

(1) The mixture contammg ester up to 90% in volume has a more remarkable quenching
effect than the fatty 011 used. The quenching effect is the larger with the more ester con-

centration.

(2) When the mixture contams ester over 909, in volume, 1ts ‘quenching effect becomes

the less with the’ greater ester concentration.

For. carbon, steel, - having low hardenability,

the above quenching effect is less than that of the fatty oil used.
(3) Under constant blending ratio, the quenching effect of the mixture is the larger with
the greater molecular weight of the fatty oil, the larger polarity of the fatty acid ester and

the lower boiling point of ester.

(4) The blended oil containing castor oil,

generally, has a more remarkable quenchlng ;

effect than other oil mixtures. It may depend on the thermal instability of castor oil.’
(5) The phenomena observed during guenching using fatty oil, fatty acid ethyl ester or
fatty acid 1nd1v1dually differ greatly from those observed in a blended oil of these ingredients.
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Fig. 1. Hardness curves of test piece B quen-
ched in several mixtures of rape seed
oil and soya bean ethyl ester.
Test piece B: Carbon steel 1 (0°7%C),
11°5§ X20mm.
Quenching and bath temp. : 800°, 60°C.
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Fig. 2. Hardness curves of test pieces C and E
quenched in several mixtures of rape
seed oil and soya bean ethyl ester.
Quenching and bath temp.: Same as in
Fig. 1.
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Fig. 3; Hardness curves of test piece F quen-
' ‘ched in several mixtures of rape seed
oil and soya bean ethyl ester. '
Test piece F : Carbon steel I (SKbs),
" 20§ X50mm. ‘ -
Quenching and bath temp. : Same as in
Fig. 1. :
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Fig. 4 Relations between ester. concentration and

depth of (hardénéd zone of test piece B
quenched in mixture of various fatty oils
. and soya bean ethyl ester. :
‘Quenching and bath temp. : Same as in
Fig. 1. ‘
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Fig. 5. Hardness curves of test pieces
J and K quenched in various media.
Quenching and bath temp.: Same as
in Fig. 1.
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Fig. 6. - Relations between ester concentration
and depth of hardened zone of test
piece B quenched in mixture of rape
seed oil and various fatty acid ethyl
esters.

Quenching and bath temp. : Same as in
Fig. 1. ' ’
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Quenching and bath temp.: Same as
in Fig. 1.
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in Fig.

';%w:z?w%mvt& @kkﬁéﬁﬁ%m{ﬁﬁ
‘ﬁ&@xzm%%&@%m@*@mhﬁkaﬁ
ALERENEELL TV B #AEOMERED,
’%%&%ﬁwt%%&%®1%wizrwgﬁuf%g
:tTMMHHLT%é | .

V. & R

&lﬁ%&ﬁ ﬁ&&@%%

mﬁ@kﬁ¢ﬁl§wlZTW&@@ E@%Ako
WTEETS. ,
"“474rﬁmb@TVﬁ<kﬁﬁ%ﬁM%%w%%
B, TN OERIBATEIBEAS ESTEN X v LIk
CRT, REHZFVZ2FVERIUBETHS. #3
B TRV TR MIT, EIRSOLMMITEEAL 725
BT B AR L. BAMEH T X7 LHR
DHEDEBRL L, FOEEESS T EEREL DT,
LB oTERE m@uwﬁ@ﬁwﬂ?éﬁlw%d R
%%ﬁ?ﬁ%%vfﬁ5htm%#%%%m%#éb,
ZAFVOEBRSK 0% UTFOHEE, COEEE
BENEERTHDEVZD: EBORFEMABRT % H

FAV 7R

MOE

THBO LRI, SN E V7S RIR

WCELNHBRE RS KO LEOES D, BAMHD
BEAZHRICEAL TRz &30 2 5.

AT AOEHENN 0% DTORAML, f0f
CNIERLTT A .

HEPSZVEERAHREIKRTDS.
FADEEEIK 90% D EDRAHIE, LD B
SV EBRARENRZLL, mohl@mbﬁwmﬁﬁ
Kﬁbfﬁ,mﬁﬁib%%K%%#ZLw
WA%%&@%®E@&@%%
kﬁﬂﬂ%ﬁB%mbﬁ% KEMZ BV REMH

’w%uéﬁxw%@ﬁmamx7vw0%%%a®%%

Vi, REROBAMOBEE—HL TV5. KEHLE
BHOHEOR L, =27 LOAEEREL 5 EA
HHOHLEE OBV ICHE TR V. Lano]T,
KEMZE AV RATC R B BEAHREOK ML = x5

‘wwéﬁ§&®@%m %@@@@AM@%A&M@~‘

HydLvx5. SBIC, BN FREOK S illEE
@0&&5%1@%@k¢&117w®éﬁ
B OBIRD, HWIROBEIC XD TIHEL A LR

S EVNZ B,

%S%Tﬁ\b%LVM® BT, AR KN
%’E@Fﬁﬁm%ﬁ%%kahbbéu&%Tb
7o TRATVOEEEE—ELE LRESMOEROES

v, EIROREMEIC X0 TIKIEE A EEIZA V. MEBRA B

ZRV A, KEMZFAWEETRE, YRR

- FEHOREAME D BBAES S LT L. ZoBRIT

TAFVOEERE—ELTB L, HIELAZVMHIG
ERVIRAINE SRARRAKTH B L AL T
H. e v VmE RV ESEIRATE, REMRRE ] b
6VHK®%%,tﬁ/@ﬁm@@i@%ﬁlw%ﬁi
EWME D B
APHRBKRTH D BECREER & < o2 72k
A, Méﬁ&®M@@%%mwt@nmx@%—m
CHEAMBSIRTHEE V2D, \

3. &lﬁﬁéhwﬁlzrw@ﬁﬁ&@%%~

EFRINOEATT 1T 5 PEAZH R DR & IBRAHEE
ORI, REF B RV -5

FoviE, COBELEZ TOHILESBE DB LR
U 72280 TR & AR OB X 0, JERFEE OER 7 v
2~ ZF VRV IBATIC R T B EASED AN
& RAML & DEMRE, Haﬁﬁﬁk:zrwoﬁé*ﬁkiof
HIFEAEEDLENE VR A,

SRE B2V TB A, i17w”%ﬁg%~ﬁaf
L&, REFMEOE VT bbiiEsrs Ak 5 I8HE 7
wzsz%mwt& Eﬁk%ﬂ%%#ﬁféé %

—;66—

BEE-HL TS, IE
FiEe (RFBEISIREE, DITRU) Ok v~z 2

s

M



A
i
A
w

TS & BRREBR = X 5 v : OB AMOBA R SANT e

WEREERE = A7 A OWRNEER L Th B D, B
ERVEIRRRS R izwv@ffnﬁ‘ e p3 ok B UIE SREALT R

ThHBEVZD. WEHRIEZ AV 7cRamiE, Y
ﬁ%@%@la’*}vr—lrﬂf@{ﬁ's XD BEEASHERZ L
S BEREERVIA O = FOVT AT VBT ER UK
»ww&, BATHVIAEIFER = 2 5 v D@ SIMEWVIE EBEA
REBKTHD L VRS, f
THMOWHWER T OV THE, BBIT BV T

VI. #&

il

BT RALEEKE IR, BERSREOIRE
DIEFE T v — VT ATV, ﬁ%dﬂﬁ's oD EE A BT

BLKOESEESPIT L.

(1) ZRFVOLEENMY 90% DT ORE mm,
Bl /—\h_)ﬁ\/‘ﬁ(ﬂﬂﬂa@ bt U CEEASh RN %I]/éb LR
1%6 it,l%rﬁ@%ﬁiby\mgﬁl%%ﬁ

RTH5. : ;
(2) 117»@%@5#%@ 90% LAJ:@(E& L,

BHET

 EATVOEHEEDPLIE ERAHRBZL . D,
‘k AL LB RIS L T, IRAA mﬂaﬁa;

DLBEABESRZ LV, - |
(3) IXTW@%ﬁi%~%af6aﬁ TV,
FROFFENPREVIZE, RIFER= AT VOBKESKRT
HBELE, it%%%lxrw@%ﬁ#ﬁwma&lw
RHERTHS.
(4) BUAC R R t_?V?&%Hﬁv ToiRATE, B
AL L 23 K So~PEEBS R & W RBIMCHL T, HY
MR O OHIEZ BV IRAH X D RN D BEASRE
I S I
(5) REAHITEWVTEAD R D L W/HEAR
i, BACHVME, BRI F VT ATUEDL VI

IBRFlE ch TN EM DS cﬂ@%ht%ﬁ%&&@b
TWHBLUBLLERDTWS..
: £'8 -7 SRR

1) BERY, PeRE: @, 49 (1963) 7, p. 1008
2) feEE, MR gk, 49 (1963) 6, p. 900
3) AT, feEE: gk, 49 (1963) 8, p. 1102




