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Development and Application of Deep Drawing Hot-Rolled Steel
for Enameling Water Tank

Liu Yourong' and Sun Quanshe’
(1 R&D Center for Meisteel, Baosteel Research Institute, Nanjing 210039;
2 Research Center Institute, Baosteel Co. Ltd. , Shanghai 201900)

Abstract The structure of enameling water tank is upgraded from three-segment type to two-segment type. The manu-
facturing process of water tank is changed from sheet curling and stamping craft to the sheet deep drawing craft. Because of
the structure change of water tank, there are much more requirements on enameling property and formability for steel sheet.
Baosteel industrial data and Design of Experiments (DOE) method are used to establish the steel designing and optimizing
model, and the special deep drawing hot-rolled steel for enameling water tank is developed successfully. It has been proved
by large industrial production that, the reject ratio of deep drawing parts can be controlled down the level of 0. 4% , at the

same time, the enameling property is excellent.

Material Index Enameled Water Tank, Deep Drawing, Hot-Rolled Steel, DOE ( Design of Experiment)
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Table 1 Chemical component and properties of hot rolled enamel steel

. ERSY % FJ1ZEAERE
C Si Mn S P Ti o,/MPa o,/MPa A/ %
i ey 0.02 ~0.10 - 0.05 ~0.40 - =0.015 0.10~0.50 - 420 ~ 700 -
#H & 0.05~0.15 <1.0 0.3~1.5 0.02 ~0.05 <0.015 0.10~0.50 - 500 ~ 540 24 ~44
08 d 0.07 =<0.03 0.29 0.012 <0.025 0.015 220 330 45
F-to8:4 0.15 <0.03 0.74 0.011 =<0.025 - 295 415 35

EHREH 0.06 <0.03 0.63 0.012

<0.020 =<0. 005 365 440 32
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Table 2 Design of experiment and result

) RS % R,/ R, A/ P
WF Mn Nb Ti MPa MPa %
0.04 0.8 0.02 0.06 420 500 28 Hig

0.08 0.4 0 0.06 380 460 32 .
0.04 0.4 0 0.06 360 440 34 WiE
0.04 0.8 0 0.06 380 480 30

0.04 0.8 0 0 290 390 37

0.08 0.4 0 0 280 400 38
0.08 0.8 0.02 0.06 440 510 34
0.08 0.8 0.02 0 405 485 28  jp=
0.04 0.8 0.02 0 400 460 30 ¥iE
10 0.04 0.4 0 0 250 360 45
11 0.08 0.8 0 0.06 430 500 23

12 0.08 0.8 0 0 330 420 32
13 0.08 0.4 0.02 0 460 490 29
14 0.04 0.4 0.02 0 350 400 38 ik
15 0.04 0.4 0.02 0.06 425 438 29
16 0.08 0.4 0.02 0.06 445 480 22
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Table 3 Prediction mode of mechanical properties of hot
rolled enamel steel
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Table 4 Experiments result chemical component and me-
chanical properties of hot rolled enamel steel

HERS % F1%#EERE
Me . . Ry R,/ A
C Si Mn P S Al Ti MPa MPa %

BTC330R 0.08 0.02 0.80 0.015 0.05 0.07 0.04 360 440 28
BTC245R 0.05 0.01 0.40 0.015 0.08 0.07 0.04 265 360 32
HTC2 0.07 0.01 0.60 0.015 0.02 0.07 0.04 290 400 35
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Fig.1 Curve graphs of yield (a) and tensile (b) strength of

enamel steel after enameling
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Fig.2 Result of morphology and precipitated phase analyzed by EDS (Energy Dispersive Spectrometer)
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