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A Study on the Coolingability of Several Quenchants (I)
—— Coolingability of Selected Aqueous Sclution —

Soo Hong Min, Bon Kwon Koo and Sang Yeoul Kim
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Abstract

Quenching effect depends upon coolingability of quenchant as well as the compositon of steel.
Study on the coolingability of quenchants is important in cooling process and heat treatment of
steel. Experimental apparatus and measuring method follow Korean Industrial Standard. Distilled
water, different concentration of NaCl, NaOH and Na,COQ; solutions were compared. Also the
effect of temperature of distilled water were calculated. Experimental results were examined with
F.E.M. analysis.
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Table 1 Physical properties of silver specimen

Purity 99.99 (%)
Density 10525 (kg/m®)
Specific heat 234 (J/kgC)

Thermal conductivity 425 (W/m<T)

Electrical resistivity 0.0163 (#OQm)
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Table 2 Standard and experimental values of D.O.P. solution
Standard Experimental
Contents values values
Electromotive
Characteristic force (mV) at 500°C 10.8 10.7
point
Temperature ('C) 500+10 495
Cooling time .
+

(800~400C) Time (sec) 4.5%0.3 4.2

Coolants temperature : 80°C, Volume of D.O.P. : 25m/

thalate) 250mlE 80CE rlgdsled WAIHLE =

Fig. 5= ©2ad24 NaCl 4§49 ¥z &
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Fig. 4 Cooling curves during quenching from 800°C
into distilled water of various temperature
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Fig. 5 Cooling curves during quenching from 800C
into solutions of NaCl at 20°C
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Table 3 Coolingability parameters of various quenchants
Pearlite Martensite
o, 2 o -1
Quenchants V.(’C/sec) | h(W/m?<C) H(m™) stage stage
Spec. T(en(r:n)p. (%) Max. | Min. | Max. | Min. | Max. | Min. Ve H Ve H
(]
Distilled | 9 1667 | 313 |26804 | 3488 {63.07| 8.21| 400 | 8.21| 1667 |53.44
Na(Cl 20 1 2000 | 323 | 25916 3298 | 60.98| 7.76| 417 |21.77| 2000 | 60.98
NaCl 20 10 2500 | 152 | 36842 | 2274 [86.69 | 5.35| 2000 | 33.22 | 2000 | 86.69
NaCl 20 20 1250 | 270 | 21124 | 5687 | 49.70|13.38| 1111 |23.99| 1111 |49.70
Na,CO;, 20 1 2000 | 256 | 39505 2541 |92.95| 5.98 | 370 | 19.38} 2000 | 64.99
Na,CO, 20 10 1667 77 119953 | 2969 [46.95| 6.99| 1429 | 43.12| 1250 | 45.90
Na,CO, 20 20 714 52 115099 1559 | 35.53) 3.67| 556 |12.90| 714 }26.72
NaOH 20 1 1111 | 156 | 14583 3640 | 34.31| 8.56| 417 | 8.56| 1000 | 23.65
NaOH 20 10 2500 32 | 21527 | 1484 | 50.65| 3.49| 1429 {48.17 | 1000 | 39.91
NaOH 20 20 2500 89 | 34720} 2309 | 81.70) 5.43} 2000 }51.38 | 2000 | 64.31
Wzte] 7t &gk dujFubAlol A 10% W 20% of tig YZAAE deloeEe Hd, Hag o
o FEANEL FAG B HoAFa Qo Hetol= Hef79(700~500C) } Blafol E
Fig. 14% 10% F8&AE59 YATAL FF50l 74 (300~200C) ol A o Y7 FEAds
Aol Wz=Az wmd aflozi NaCl, Na, 5= Ad Aolrh,
CO;, NaOH 53 #-& w3 £4% Hrsdd
< uw FHsEche o YAAAHE BT Q) 5. & 2
ov] FULE Y FYFEY &4 Na,COs,
NaOH, NaCle] &4z Yzto] Azl wzA =3 £ ATolA P FIA Y 59 v 4+
= o}, Ehe syl wE YAFAH FH 7 o3
Fig. 15+ Z&®4 20Cel wi3le] Aoz e B74d% stetel e ol A% vlm, 49 AEL
T FATAH R 4L 5] d2 Y7 3 2ot
FAL vlmg adens zyYAniAel wels 1) T4 27]12=F 20CAA 80T#=] 20C
Ao S5 A dA st glovt AoluEgt A HIAAHE v FFA 9 22} wolA4E £
A o AuEAdhA A o 0.1 Aol & el  IHARAR] HelEHAE Ao n HulSrA S}
Z3 gtk ze} o] Aol HolulSuAle Bop  @elAl® BATEE 47 600C, 520C, 400C,
Ag WAHAS medsld FAZ 4 otz Az 320C AEER HAY ALEZ olFd HwEA 2
oz 2 dFoi AHAd lumped A]2Ho) o3&  JI2E 1T A48 o SA4&xE o 4.7C A3
HHL dAGEY AA| Eiddtctn Az, ot
w3 324 FoA FIYFY HHFETEZ 2 5F+E F4Ecx 3 Nall, Na,COs,
e fFgese A48 e A WA  NaOH £34& Firsrdg dAdzs, #3244
o] AAwtAFrL s 2oy HEg PFFde = 59 YA el Ankdeeg <gFsA ey
W5 FHo] ol FolA 4 & Aolwt, o, NaCl, Na,CO, +&AofAe A5l 1%,
Table 3& Z549 £x9 ZHFSFE FAHAEe 2%, 10% v T4 Folx glo}, NaOH
2 & NaCl, NaOH % Na,CO, & sxw3t 88U $EF7te vldeo] YA4g50] tj& Fo}
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