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Fig. 3. Comparison of cooling curves in

water and in 2% oil emulsion spray.
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Fig. 4. Relation between cooling curves and
flow rate in spray quenchlng
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Table 1. Comparison of cooling rate in
various quenching methods.
Quenching method ~ 0001135 Srate
Kinds Kinds of o Flow ; :
~ of quench. | TemP:|rate 2007 109’_”
quench. medium C) cec/s 600°C [300°C
Still Water |- 10 | |.625 |-350
7 R 28 150 | 714
4 7 50 } 190 253
7 4 95 - 190 | 333
-7 Quench oil 28 77 25
4 7 B 100 - 92 20
4 2% oil emulsion 28 75 714
v ‘//' _ 50 | . 71 192
4 7 95 50 311
7 5% oil emulsion 28 ! 100 333
4 . 4 . 50 . 55 76
4 4 95 176 333
Spray Water 28 | 220 700 | 3200
7. ‘ 7 4 120- 870 2500
7o 4 . 4 74 515 2550
7| 4 . 50 220 340 2430
v c L 120 | 198 | 1120
4 s S 74 162 1050
4 2% oil emulsion | . 28 .| 220 610 1220
” 7 7 1120 | 195 | 1600
4 ; 7. 4 74 110 400
- ‘ v 50 | 220 | 210 | 620
-y o v “ 120 | 170 | 640
4 0 4 74 190 530
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Table '1.. Conditions for induction hardening.
~ Heating o
Con- . .
dition| Plate | Plate | Grid Time Coohng

: voltage [current lcurrent ]
D Spray water
) . . quenching
1 4 kV 1°8A | 0°38A | 5°6s| (How rate
110cc/s
~Temp. 10°C)
\ Dipping oil
2 ” v v | 5es | TS
1 (Temp. of oil
‘ ; ~50°C)
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Fig. 4. Relation between surface hardness
and C content in Mn steels. (Fore
treatment cons1sts of quenchmg and
tempering.) :
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Fig. 5. Relation between surface hardness
_and C content in Ni-Cr, Cr-Mo and -

Nji-Cr- Mo steels. (Fore treatment

consists of quenching and tempermg)
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Design and Performance of a Modified
G.M. Type Quenchmg Meter.
Mitsugu Tanaxa, Dy. Imao Tamura,
Dr. Masayoshi Tacava and Yoshinori Mito.
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ROV TEARSHER (Iomm § Ag EEXK), GM

NBEARHBEE s X8 S40C, SK-5 SCM3 »igE
A E VBEAEZHIEL 2. ﬁﬁ@iﬁ?\ﬁ&&i%%ﬂﬁm
HOBEEB LNV ]\/*Xi]ﬂﬁk@%AbC’)u\"CnEL‘ .
%A&ﬁﬁ*%%%%ﬁ@%%mr@%b%@Mﬁ@ﬁ
XD THEABOBAEZ Uz, ~
. ® & # %
FUEM ORKRABA W H R Fig. 2 RT. %
HEDOE WSO H §70, F % %, §110, 140 OIE

; Table 1. Properties of oils used.
- : . . I Viscosity, Redwood, s. | : -
~ Oils | Acid " Saponifica.| PPOT - ' e ee| st Moty
, . -valug tion value 30°C - 50°C goeC | point, i n%
¥ 70 oil 0392 0401 123*9 | 65°1 41°3 186 0°8666 | 144753
8 110 oil : 0°137- 0°292 305°7 1175 53°1 196 09133 15098
.8 140 oil 0°081 0°364 383°3 . 1472 612 232 0°8831 14889
Rape seed oil s 205 174°2 283‘2 1385 69°3 318 09212 144732
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