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Abstract

The common surface peeling defects of hot-rolled and cold-rolled high manganese austenitic
stainless steel sheets have a significant impact on the subsequent product qualification rate. By
using metallographic microscopy, scanning electron microscopy, and other means, the macros-
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copic morphology, microscopic structure and element composition of the peeling defect are ob-
served and analyzed, and the causes of the peeling defect are explored. The results indicate that
there are obvious embedded Cr and Mn metal oxides and characteristic elements of protective slag
on the surface and longitudinal section of the peeling defect of the hot-rolled plate, which belongs
to the defect caused by transverse cracks on the surface of the slab. The crack defect in the
cold-rolled sheet originates from the hidden defect of uneven distribution of Mn elements in the
cross-section of the steel strip, which is related to the severe central segregation of the slab caused
by the high temperature of the ladle in the continuous casting process. By reducing the casting
temperature of the continuous casting tundish and optimizing the secondary cooling water dis-
tribution system, the proportion of peeling and crack defects on the surface of such high manga-
nese steel rolling materials can be effectively reduced.
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Table 1. Main chemical composition of high manganese austenitic stainless steel

F# 1 SHRERETENEZUFRY

C Mn Si S P Cr Ni Cu/Mo N
0.15~0.20 16.0~17.00 0.30~0.60 <0.01  <0.05 11.0~12.0 >0.80 0.25~0.30 0.18~0.20
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Table 2. Analysis content and detection methods
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Figure 1. Surface peeling sample of hot-rolled pickling plate
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Figure 2. Sampling diagram for surface peeling defects of stainless steel hot-rolled plates
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Figure 3. Surface and cross-sectional morphology of peeling defects on hot-rolled stainless steel plates
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Table 3. Energy spectrum detection results
= 3. BEIBHIMLER

(A=+ o] Si Ca Na Cr Mn Fe
e 13 0.75 0.32 — — 10.82 17.65 70.46
W 16 18.32 3.12 2.87 — 15.45 22.99 37.25
W 17 30.94 4.03 3.64 — 7.56 24.68 29.15
HEK 20 19.9 7.4 10.3 2.2 145 20.34 25.36
W 21 17.4 6.1 45 1.8 17.5 14.3 38.4
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Figure 4. Morphology of transverse cracks at the vibration marks on the surface of the slab
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Figure 5. Surface crack morphology of cold rolled sheet
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Figure 6. Metallographic morphology of crack defects in cold rolled sheet; (a) Longitudinal section morphology;
(b) Cross section morphology
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Figure 7. Electron microscopic morphology of the cross section of cracks in cold rolled sheet
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Table 4. Element composition near cracks
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(A=+ C Mn
k1 85 7.7 175
T 88 4.3 19.2
& 90 8.4 17.9
HEE 94 5.6 20.4
HE Kl 97 2.7 19.6
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Figure 8. Brittle zone of steel at different temperatures
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Figure 9. Annealing structure of high manganese steel hot rolled strip
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Table 5. 160 thick billet secondary cooling water distribution (ultra weak cooling)

5% 5. 160 EIE ALK (RBE5 AL ED)

firi K (m/h) MR HOKE
(mmin) 1N 110 210 310 41 40 51 50 6 60 71 70 80 (Mm¥h) (ko)
0.90 14 39 898 75 18 20 12 13 09 13 08 14 00 3286 060
1.00 16 45 100 85 21 23 14 16 11 16 12 20 00 3836 063
1.10 18 51 111 94 25 27 16 18 13 18 15 27 00 4388 065
1.20 20 57 124 102 28 31 190 208 15 21 18 32 000 4923 067
1.30 23 63 134 11. 31 35 21 24 17 24 21 36 00 5458 069

NIEZEBIZICR Mn BT, 5 EHRATT P A RN RN, R EBA T2 LR
RKRIER L RAE, AR S AR R 2GRS 1410°C, EEUUERCREUL AJE 20°C~25°C, B EIR

i 1430°C~1435C;
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