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Abstract

The black spot defects of continuous hot dip galvanized strip steel were analyzed by SEM and EDS.
There were high oxygen contents in black spots from the surface and cross section, the ZnO corrosion
products were produced and the whole coating was oxidized and corroded. There was a certain in-
crease in the coating thickness at the black spot than at the other position. The results show that the
main reasons for the black spot of the Galvanizing Alloying (GA) steel strip are that there were certain
electrolytic corrosive solution on its surface, and this accelerated electrochemical corrosion process.
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Figure 1. Macroscopic morphology of black spot defects on galvanized alloy
strip surface
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Figure 2. Second electronic image of black spot defect surface
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Figure 3. Microscopic backscatter image of black spot defect surface
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Figure 4. Surface energy spectrum of black spot defect
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Table 1. Element content table at each point (wt, %)
F1. BRATERSERMWL, %)

75 (0] Al Fe Zn
e 1 28.13 1.50 7.04 63.32
s 3 5.90 0.46 10.86 75.08
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Figure 5. Cross-sectional morphology of black spot defect
[ 5. BT EE AR

4. SHS R

HRAE IR AR IR EE S, PN BB A 2 A R ok o 38 T G B B 2 BT AR AN R K SRR T AR,
PR R A AL, A AR IR B 0B = b s WAL A . AT AR
55 R H AR A R AR AL EE Zn0 )2, (H S TEYEEE R Z A TS R BRI, st e ik s ik 2
JE PR HERE, (5 2R U ZnO B2, T ZnO RFREL & B AR A K 0.44 5117, B4 B
ZnO BRI S, A8 E R A,

MAE Sy, BEEmEZEHE, 5K 5oEFa&tEENURIEREER —EHE. Uil
%A S EAE M R A VR R T AR, R R S RN B R A T R AR T ZnO,
HIREF IR B, 952 S8UE R . W ee 2R LE 3.5% NaCl ¥ (LR E 5K BRI, &K
A Rl JEE P4 2 B ZnO AT ZnCly-4Zn(OH), H,O 2%, 24588 2 i Al &84 0.13%H1 0.22%
W, LY EEOR ZoO, MBI SAEARAD[11]. AT, BEEE R — BRI R 2R L T ZnO %5
JE =11

DRI, 12208 22 0 THT 2 B0 R o 1 7 A 2 DR R 7 9 J2 3R THD R PR S — P LR SRV, I 7 R ik 7,
R B TEREA R F R A B T ZnO 82T 38 Bk, 7EGfE. B, . VERSE AR
B e R AN R T S RERS A UK SR MRS Y 0T, 75 BRI B LR 47 75 T 25 5 A 40 J 2 J T A 45
72 A PR o

5. &ig

1) s I R B AR T AR AR, IR AL S R, 7 ZnO R TS BT LRI
2) W MR BPEAL PR JEE, IS IR AL 92 IR, R IR ALY 2 R R A P n, S8 niiE

DOI: 10.12677/ms.2019.99103 833 FHE Rl


https://doi.org/10.12677/ms.2019.99103

TN

ISd=)
ke

TR APIE AR T Zn0, FERREK.
3) MR A S ZH AN B ZHH LT ZnO, 3 W2 95 2 3 T A7 76 55 P v e o 7B e 17 Jig ke

E&WE

E 5K H AR #H 4 (NO: 51771139).

SE

(9]

[10]

[11]

R, FE TS E AR MR A (D). 4R s ), 2003, 17(1): 1-10.

P e [ A4 ORHE Tt IR B R R ek B AR AT TS G A D0 U A - A S H (7], RS B, 2012(2):
135-140.

AR, R B R B FCRE R [T]. U T, 2012, 41(2): 152-156.

2o, VPIRIE, BVTUL MREHA RN AN A a&mOasHT), 2008(z1): 17-19.

HEW, BUNE, S5 AR T2 L RIRECYATILE B &S 2. WALA SUANAE AR B S AR FEow
S bRt e TR, 2012: 1-3.

Zhang, Q.F., Jiang, S.M. and Li, Y.P. (2013) Prospect and Development of Zinc and Zinc Alloy Coated Steel Sheets in

China. In: Proceedings of 9th International Conference on Zinc and Zinc Alloy Coated Steel Sheet & 2nd Asia-Pacific
Galvanizing Conference, Metallurgical Industry Press, Beijing, 45-51.

5, B, 4%, % eI IIREE ). SJRALEEL 2014, 39(3): 148-151.

JRRE, 75K, WA, 55 REIBKSHE 590MPa L HAHEEE XN )2 R RERIRE I [T]. ARERAIT FL 244, 2012,
24(7): 24-28.

Shankar, A.R., Mudali, U.K. and Raj, B. (2009) Failure Analysis of Pin Prick Defects in Galvannealed Sheet—A Case
Study. Engineering Failure Analysis, 16, 2485-2492. https://doi.org/10.1016/j.engfailanal.2009.04.006

Azimi, A., Ashrafizadeh, F., Toroghinejad, M.R., et al. (2012) Metallurgical Analysis of Pimples and Their Influence
on the Properties of Hot Dip Galvanized Steel Sheet. Engineering Failure Analysis, 26, 80-86.

https://doi.org/10.1016/j.engfailanal.2012.05.026
R, AEEE S SR AT N AW 5 [D): [ Anie 3]. dbat: ST AL B, 2013..

Hans X

PR BB 5 2

1. FTHFEIM 01 http://enki.net/, 55 o5 U] FH “ 78 SC BT IR 2 B CNKI SCHOLAR”, k%5 22 : http:/scholar.cnki.net/new,
FRHE N B N SCE AR, RIAT A
Wil “EHRER” , FHAIRNEESE: [ISSN], HAWATIISSN: 2160-7613, RJAI £,

2. BT HIM E T http:/enkinet/THEE “ IHRA H 7 FEAFIMIIHAR : http://www.cnkinet/old/, Z=AMZE#E « bR SCHk e 2
N, BRIEBEBRMACERE, B,

hEE S http://www.hanspub.org/Submission.aspx

WITIMRAE : ms@hanspub.org

DOI: 10.12677/ms.2019.99103 834 PR R


https://doi.org/10.12677/ms.2019.99103
https://doi.org/10.1016/j.engfailanal.2009.04.006
https://doi.org/10.1016/j.engfailanal.2012.05.026
http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Analysis of Black Spot Defects on the Surface With the Galvanealed Steel Strip
	Abstract
	Keywords
	合金化热镀锌带钢表面黑斑缺陷分析
	摘  要
	关键词
	1. 引言
	2. 试验材料及样品制备
	3. 试验结果
	3.1. 表面测试
	3.1.1. 缺陷表面形貌测试
	3.1.2. 缺陷表面能谱测试

	3.2. 横截面测试

	4. 分析与讨论
	5. 结论
	基金项目
	参考文献

