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Estimation of Jominy Hardenability Curve by Master Cooling Curve

Synopsis:

Yoshio TOKIHIRO and Imao TAMURA

Hardness values of a steel can be estimated from the CCT diagram if the cooling curve of the
specimen is known. By the use of the master cooling curve previously obtained by the present anthors,
it was found that the cooling curve at any position from the quenched end of a Jominy specimen and
hence the Jominy hardenability curve could be estimated accurately. These estimated curves of several

steels well coincided with the measured results.

Several estimation methods proposed by other resear-

chers were compared3with the one from the master cooling curve.
(Received Mar. 3, 1974)
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Table 2. Values of position factor n for Jominy specimen.
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Fig. 3. ¢/Zn-temperature curves normalized from
the cooling curves taken at various positions
on a Jominy specimen, where n is 140,
(by present authors).
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Fig. 4. t/Z»-temperatuee curves normalized from the
coolingcurves taken by RUSSELL at various
positions on a Jominy specimen, where n is
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Fig. 5. Cooling curves at various positions from the
quenched end of Jominy specimen derived
from the master cooling curve. Figures are
the distancss from the quenched end in mm.
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Fig. 6. Master cooling curves of Jominy specimen
quenched from various quenching temper-
atures, where r is 1-40.

— 59 —



1642 g t =

% 60 &£ (1974) g;12=

800
SN TN N ey
N AR VA N N
Al ~ —— —~
NN N \ X N SRy S \
\
N RGO
600 \\\\ NUEAN VAN \\
AY \)
\ \ \\\\\ Q\\W

Temperature (°C)

NN

| NT
5 AN
| \

N \
\ Smm \ \'0 o) \
N
HeC S8 3] 47| 41 H, 260 220
| 10 100 ) 000
Time (sec)

Fig. 7. Continious cooling transformation diagram of SCr3 and cooling curves at various
positions from the quenched end of Jominy specimen derived from master cooling curve.

AT

PEAMIREED BichE Rigofc s s LEL T
L. FDicdBEAEEE 900°, 850°, 800° 35 X vX 750°C
R LT 2 3 =—F ORHBEHE KD FO8
#% Fig. 6 Wiy, ZhooRigihsefErhg
VEE T HBEAmD» L OMME O HHIIAS i
& Y2 i=—BEAMBREHETS S L ERTHB.

5. UaI=——thiOHT

5-1 SHNBHBICLBIEE
HOLBABECRTDY 2 2 = —REOBHFEhigs
tahh (FpREh) HEic Z10 5k LT, KB, n Z
DRLEDOGHIMBE kDS, COBHEYZ OO
BOHZREBRICEhE L, ZOMB LT HEELHE
ETES. HWEHERLSEOTIE WEVER 59015 k
5T, 800°C #5500°C % COBHB NS LIFhids

DFEZE L\ ET 570>, GROSSMANND DR EERN % 3
izl L. Z20WA0WAEZTCEThFRhOEED
HEZRDNE, ¥a I =—BAMRR#EECES.
Wi Table 3 2{b% @ r% 77 SCr3 a3 =—
B AR E RO B 700, BEHBMGE BV CkAE» S
WAHWADKLE O WHIthig 2 EH L, (Fig. 5 Lo L
ToHiFR) Zh o ohiREE 2 ERANLERRcERhr D
D% Fig. 7 TR T. NbOEFILKEM» S 0IELER
mm TRL2DDTHS. Fig. 7 6kDAHED =2 3
= —phif% Fig. 8 wirnd. Wiz EgRLTLT
»%. Fig. 8 itz Table 3 io{t2RK o5 %R+ SCM3
KOWTHRERIC L THE Y = § = —fdhgga ko, |
FBRELDICHR LA Fig.8 245+ Shigic X oifEE
U2 i - EEERIT X< —FL, BlIgTXS
WHEHEPFHLFERTH L E5br5. hksdEgs
HNLZREMBNE T RTHHR 9) itk 5.

Table 3. Chemical compositions of specimens used.

Specimens | C ; Si | Mn P S Ni Gr Mo g Cu

SCM3 | 035 0-23 082 | 002 | 0006 _ 1-08 027 —

SCr3 | 038 ' 021 108 | 0004 | 0030 _ 1-06 — —

SNCM 5| 030 | 025 0-53 | 0-014 | 0021 | 275 2:75 | 059 013
[
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Fig. 8. Comparison of Jominy curves drived from
master cooling curve with measured Jominy
curves of SCr3 and SCM3.
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