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ABSTRACT : Objective To analyze the composition of the oxidation color defects on the surface of cold rolled steel strip, and
study the causes for the formation of oxidation color, then find the way to reduce oxidation color. Methods By simulating the an-
nealing experiment in laboratory, we studied the influence of different materials at different tapping temperature on the oxidation
color on the surface of cold rolled steel strip. By using Photoelectron Spectroscopy and field emission scanning electron microscopy,
we analyzed the microstructure and elementary composition of the oxidation color produced in different ways. By using X-ray dif-

fractometer, we conducted phase analysis for oxidation color. Results The results showed that the tapping temperature was the main
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factor for producing yellow oxidation color after strip annealing. The yellow oxide produced in the simulated annealing experiment

was the same with that in the production field. The yellow oxide film was composed of four elements: O, Mn, Fe, C. The main

compositions were iron and manganese oxides. The film was thin, and the thickness was about 50 nm. There was obvious enrich-

ment of manganese element on some local surface. Conclusion The oxide formed oxidation color on the surface of cold rolled strip.

In the process of annealing, manganese element enriched in sensitive position. When the tapping temperature was high, the Mn el-

ement was oxidized with priority and formed the oxidation color defect which had different color from that of the normal board. The

corrosion resistance of oxidation color was lower than that of the normal board. Decreasing the tapping temperature could effectively

reduce the formation of oxidation color.

KEY WORDS: cold rolled strip; oxidation color; XPS; tapping temperature ; phase analysis; corrosion resistance
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Fig. 1 Simulated annealing device

e AR 22 T ARG, R A (2 3 RE 18 Tafel # £k il £k
Ak PTig . K 26 F ESCALAB250 £ 3fE %
AT R G0, IR A AL IR T 47

2 ZER531e
2.1 1ELE NFEIE ST

2.1.1 HiRENRITELEHHE

FEA A B R RE A5 F T, X L DR 28 A 7 A5 411
THy, SMUE T &M R KR E R 700 C, F7
V1 h, FHEREI N 1.5 h, EESAEP T ARG A
FORE, B R AR A AR A, SRR g
RUWEI,

HE 1 AT, Bl o TR B R DT 4 v, A i
T A, IR T 160 CHE, @i
XFELZS FIRE 3 FRE B AR B AR B E AL, UL R
RAAA R R o A SR 160 °C B, S137-
26 FEM EIEIR A AL (HA KB, St-16 il St13-
WL B AL MR N 170 °C I}, S37-2G FEfL %
T PO BE A JIN T, St16 B 5t FF 4 H BV 3% (i AL 1k
0, St13-WL AR LA 25 i EE IR 3] 180 C Y,
JITAFE b 0 BRI SR (R R T LR
RS O AN R AL A Al £ P T A [



- 122 -

F o oK

2015 4£ 08 H

=

1 BB ANSKEER

Tab. 1 Results of simulated annealing experiment
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Fig. 2 X-ray diffraction patterns of yellow oxidation film; a) full spectrum analysis; b) local amplification analysis 1

¢) local amplification analysis 2; d) local amplification analysis 3
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Fig.5 The change of elements contents with depth
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