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Development of Direct Quenching Method for Steel Plates
Akinori OHTOMO, Kor6 TAKATUKA, Iiuo TAKAHASHI, Yoshikazu OHBANYA,
Noriaki AKIYAMA, Ydichire KoBAYASI and Hidekatu FUKUMITU
Synopsis :

Experimental studies have been made of the direct quenching method for steel plates, which demonstrate
that slit jet cooling followed by pipe laminar cooling is most suitable for the upper surface of a steel plate,
while slit jet cooling followed by spray cooling is useful for the bottom surface.

A new water cooling equipment for direct quenching, designed without upper rollers, has been developed
and added to the existing controlled cooling facility at Kobe Steel’s Kakogawa Works. Production of
SM58Q-grade steel plates made from Si-Mn-V steel of low carbon equivalent (0.37%) shows that the new
water cooling equipment is highly effective for making high-strength steel plates with good flatness and
mechanical properties.

Key words : cooling ; high strength low alloy steel ; plate ; direct quenching ; laminar cooling; spray cooling ;
heat treatment.
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Fig. 4. Vicker's hardness distribution of plates as
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Fig. 5. Typical cooling curve obtained by dilato-

meter and Vicker’s hardness of Si-Mn-V steel test
pieces as cooled.
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Fig. 6. Effect of start-cooling temperature and
water sealing roll on cooling rate of plate.
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Photo. 3. Temperature distribution of plate after
cooling by slit jet nozzle.
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Fig. 8. Water flow dis-
tribution across a nozzle.

Fig. 9. Outline of Kakogawa water
cooling equipment.
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Fig. 10. Applicable cooling rate of Kakogawa wa-
ter cooling equipment.
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Table 1. Specification of Kakogawa water cooling
equipment.
Item Specification

Dimension of machine
Dimension of product to
be processed

Amount of water
Cooling method

Nozzle type

4 65044 350 mm
9—300 X4 650X 42 000 mm

Maximum 220 m®/min
Continuous or simultaneous cooling type
Top : Slit jet and pipe laminar
(3 types)
Bottom : Slit jet and inclined spray
(3 types)
Number of cooling banks 9

Table 2. Applicable cooling modes.

Nozzles
Cooling mode Slit Pipe laminar & inclined spray E’s;':ﬂi:’f
et | Pype I Type I Type I
Direct quenching | O O O HT-60, 80, 100
Heavy
Controlled | cooling O o HT-50, 60
cooling . | Light o ’
cooling

(a) 2 mm deep from surface

(b) ¥4 thickness

(c) ¥4 thickness

Photo. 4. Microstructures of Si-Mn-V steel plate as direct quenched.
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