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i O ELEH 1780 mm AFEEL-1 550 mm WELAEARBERT 1.8 mm HRBIS LI H DCOIEK (/% . C<
0.06,8i<0.03,Mn:0. 15 ~0.25,P<0.015,8:0.010 ~0. 020, Alt;0. 020 ~ 0. 040,B:0.001 0 ~0.002 0) FHC R
AERTIE. AELR A EEACE T2, AL 890 C B HUREE 720 °C,#2| BN MnS Fil Fe, C 55 ZHPELFHTHH, LI3R
FTLBEHRAERE, R 810 CiB KGRI, 2% TS 5L B DCOTEK myph IETERE. 45 R KU B AL IR M
DCOLEK Jii fj¢5% B 7€ 208 ~239 MPa, Hifirsh BE7E 333 ~ 348 MPa, iK% >36% , LG MA LU Sk R MBIk, fE
i LRI BRIl BB AR, BT T MITCER KR AR X R0 AL R W B R
R - MM DCOLEK; 2 — KT SUBHRIERE

Development and Research on Fishing Scaling Resistance of
Low Carbon Cold Rolled Enamel Steel DC01EK

Hou Jianlong, Yu Yongye, Xiang Hua, Li Kun
( Anyang Iron and Steel Group Co. , Lid. , Anyang 455004 )

Abstract; Low-carbon cold-rolled fishing scaling resistance enamel steel DCO1EK(/% ; C=<0.06, Si<0.03, Mn:0. 15-
0.25, P<0.015, S:0.010-0. 020, Ali:0. 020-0.040, B.0.001 0-0.002 0) 1.8 mm sheet is developed by angang
1 780 mm hot continuous rolling -1 550 mm cold rolling production line. With direct hot charging hot rolling process, final
rolling at 890 °C , and coiling at 720 C , the precipitation of the second phase particles of BN, MNS and Fe,C is controlled
to improve fishing scaling resistance of steel. The annealing temperature 810 °C is adopted to improve the stamping perform-
ance of low-carbon cold-rolled enamel steel DCOLEK. The results show that of low-carbon cold-rolled enamel steel DCO1EK
the yield strength is 208-239 MPa, the tensile strength is 333-348 MPa, and the elongation > 36% . Its metallographic

structure is ferrite and pearlite, which can meet the requirements of stamping forming. The effects of boron and second

phase particles on the phosphorus explosion resistance of low carbon cold rolled enamel steel are studied by hydrogen per-

meation test.
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Table 1 Chemical composition requirements of low carbon cold rolled enamel steel DCO1EK /%

i H C Si Mn 5 Als B
Frif =0.08 =0.05 0.10 ~0.30 =0.025 =0.025 0. 020 ~0. 060 0.0008 ~0.0030
a5 1l =0.06 =0.03 0.15 ~0.25 =0.015 0.010 ~0.020 0.020 ~0.040 0.0010~0.0020
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Table 2 Requirements for mechanical properties of low
carbon cold rolled enamel steel DCO1EK
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Table 3  Effect of annealing temperature on mechanical
properties of low carbon cold rolled enamel steel DCO1EK
1.8 mm sheet

ors) 1B KR Jeit Al 5 g HrhisR W e 22
Ji£/°C (Ry)/MPa  (R,)/MPa  (Agypu)/%

I 83010  186~205  323~345  36.9-39.2
2 810£10  208~239  333-~348  38.5~43.7
3 790:10  232-245  347-~379  35.8-39.4
4 770+10  242~256  352~378  35.6~38.8




%13

JE I % ARERYS EL I RN DCO1EK AR R s 1 REWT ST ©63 -

BMZEAK EREIE SRR TR, BEE K, 76
S L B AR B R T R A B . R
B 1(C) LRI FEREAT T i B i, WA 2
(a) ATLAFE th, ZERR R R A 5 b 40 A 3 A R Ak

el BROBARIEA 2 BRI LA A STIAL,
M FRERS B Al AL, s 5 B BRI Fe, €, ANE
2(b) Fi7R

3.3 HUBHMRIERERTI

(c) (d)
30 pm

El1 770 C (a),790 C (b),810 C (c)F1830 C (d)iB kBIMEH A ELIEE ) DCO1EK 40
Fig.1 Microstructure of low carbon cold rolled enamel steel DCO1EK annealed at 770 °C (a) ,790 C (b),810 °C (c¢) and 830 <C
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Fig.2 Analysis of strip carhide on grain boundary of low carbon cold rolled enamel steel DCO1EK annealed at 810 °C; (a) Scanning

electron microscope figure; (b) Energy spectrum analysis
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Table 4 Hydrogen permeation time at different annealing
temperatures

BAiR ABEn R PR SRERLE TH 4/
B/ [a]/s [/ mm (min + mm~?)

770 2099 1.80 10. 80

790 2 406 1.80 12.38

810 2 498 1.80 12.85

830 2225 1.80 11.45
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Fig.3 Cold rolled low carbon enamel steel DCO1EK second phase particles MnS; (a) SEM; (b) Energy spectrum
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4 B KIEEXHMERS L AEE N DCOIEK 5 A Fe,C Hth AR (a)770 C;(b)790 °C;(c)810 C;(d)830 C,SEM
Fig.4  Effect of annealing temperature on Fe,C precipitated at grain doundary of low carbon cold rolled enamel steel DCO1EK: (a)
770 C5(b)790 C;(c)810 C;(d)830 C,SEM
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