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Study on the Fog-Quenching Method.

Taira NARANO, Hisashi TAKADA, Tadataka GoTo and Isamu Oxa

Synopsis:

The fog-quenching is very profitable for quenching of cast or forged steel pieces, because
it can control the cooling rate in a wide range, and make uniform cooling at various
sections of a material with complicated shape by controlling the flow rates of water and com-
pressed air. We studied the effect of the flow rates of water and compressed air and the
distance between the nozzle and the quenched end of a test piece on the uniformity of fog-
quenching and the quenching ability, by using experimental fog-quenching apparatuses. The

results obtained were as follows.

The uniformity of quenching could be improved by decreasing the flow rate of water or
by increasing that of compressed air, but greatly improved by increasing the distance between
nozzle and quenched end, though, in both cases, the quenching ability decreased.

With an increase in the flow rates of water and compressed air, the quenching ability
increased remarkably at first, but saturated gradually. ;

From the severity of quench factor (4-value) calculated from experimental data by using
E. Schmidts’ diagram, it was found that the fog-quenching method could cover a wide range
of cooling rates from that of oil quenching to that of air cooling.

L |
—RC BRI OBEAE, MR I EIEKE LY
HCOBEBEABRTG LD TWED, Z0X S KEkAEh
TOBEATIIAHIBRIT BT 5 Z B ER OGS HRES TR

i

C DIFME X0 THIRFE B0, BEEEY BHCHEG T

% LIIHEET, WRRTE EEBTEY &5 B
IS E S ERE R S & LB rlar 2 lv. L
DL D, HBRATE, QKL XVEXDRE L HE
WD LI b, BHEEEZLRE CREMICh>
TEBCE285. QFHMOEZEZIINEDRL Db
DT L THEHCEH R HEERES X b 5. @kt
MCRLDOEEBERESTHEDTH — 7 HP TR
5. MEHSORIEEZEL TV 5.
EHEEAOERM L LT, EiE, SEEECERS
, MORNWPEBECELhS 24— — 42—, 3
EEMED 55, LEIEOBEREAOET AN A, BEIC
— R DOFHHZMBC DAL FAIND Z LBFREINS.
ZDXSBEEID, BERAZITR S BEDOKKE
ERMB I X7 2V EHEEAKR & OFgED, BEEOW

HE M LBHREC B I ETEE L OWTCHAEL-OT

HET 5. ., 5

(Received 24 July 1963)

II. SREEBIVHIE

HEREE SIS —EAER IEllER Lo 2B
BEWEL 7z, BNy —MERBREER, Fig. | WRTX
5T ARDIRED LICHRABRA 2 BEE, THr bR
) ZVTEHHBTE X5 D DT, W/ v LB S
I & OEESEIE 500~1,000mm [, 100mm &%
25T EBTES. BIREBRAE, S40C RFEWMED
450mm g, EX 9Omm QKX X T, TNIIEWHEF
DIREZBEIET 5 70 OBEXHEAILS, £ ORARL
ofip 5 7smm fliE, 7 {EFTCERE Smm TS
75mmO~FETCEF TH D, Lk 2T, [BERHEME
VEIHHES S 15mm NETH D, IRERERE 0°3mm
DY\ Ay - Tov A VEERE RV CEFEREERLR
shiciisks e, »

—7, BIfetEEE, Fig.2 AT X S WERE
200mm, £X 700mm © SCM4 L HARA %
MEK RS Aoh~BAL, THPDEF/ AVITXS

* EFISE 4 BASEEARXTTHRE
FEFI38E 7 B24H 2

ok RSkl Y 4 T PR BT SR

ik et ool FBUGT BN E B, TiE

— 21 —



762 : o o

5 50 & (1964) 55

Jest piece~ Thermocayple
/ / i (7)

]
A RS R
. /5/l é
| ~
1IN AT 8§
\ / &~
. / PN
T /T S
ik / :: > g
- Pt SR
HiRvail s
_4_.%_ \\ \\ ! e
| | [ ) [
P W\ 1R
¥z AN TV /A
,‘\y/ ' .
/ :
i Nozzle :
= ] 400/177” -—!—_ !
. .g%/f Thermocouple
5 Lﬁ/ 7).
§_*">_. )
/ﬁ‘ < Jest prece
R R |
¢z T T
i | Il
250, |

Fig; 1. Fog-quenching apparatus for cooling
uniformity test. '
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- Fig. 2. Fog-quenching apparatus for cooling
ability test.
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Fig. 4. Effect of water flow rate on the cooling
uniformities (1).
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Fig. 5. Effect of water flow rate on the cooling
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Table 1. Mean cooling velocities from 850°C to 300°C in air and second
. compressed air coolings (°C/hr).

Cooling conditions

Distance from nozzle center to measuring position (mm)

0 50 100 150 20

~ Air cooling 335 335 © 359 363, 375
Second compressed air cooling :

(Flow rate 500m3/hr) 813 813 813 813 823
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air flow rates on the cooling velocity.
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On the Hardness of the Low Carbon Steel Sheet
after Continuous Annealing

Synops1s

Etsuro SHUTO

The effects of the hot rolling condition, soaking temperature and line speed on the hardness
of the low carbon steel sheet after continuous annealing and electrolytic tinning were studied,
and the relations between these processing conditions and the grain size, the carbide dis-

_tribution and the approximate.dissolved carben content measured by the electric resistivity

method were discussed.

It was made clear that the uniformity in hardness obtained in the

continuously annealed low carbon steel was mainly due to the mutual cancellation between
the effects of grain size and of dissolved carbon content.
It was concluded that the hne speed was an effectwe factor for the hardness control.
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