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Cause Analysis and Countermeasures of Black Spot Defects on
Hot - dip Galvanized Products

Zhang Baowei' | Li Jianguo' , Wei Xiang®, Li Wei' , Liu Qiang'

(1. Cold Rolled Rare Earth Steel Plate Plant of Inner Mongolia Baotou Steel Union Co. , Lid. ,
Baotou 014010, Inner Mongolia Autonomous Region, China;
2. CSP Plant of Inner Mongolia Baotou Steel Union Co. , Lid. , Baotou 014010,

Inner Mongolia Autonomous Region, China)

Abstract: In this paper, the causes of black spot defects on hot — dip galvanized products are mainly studied and cor-
responding countermeasures are put forward. It is proved that the main causes of macroscopic black spot defects are the im-
purities on coating surface, i. e. zinc dross defect and exposure of base steel caused by indentation through microscopic a-
nalysis and research. The amount of such defects could be effectively controlled by controlling the amount of zinc dross on
galvanized plate surface, repairing top roll of cooling tower and wrapping it with cloth.

Key words: hot — dip galvanized; black spot defect; zinc dross; wrapping cloth

SR RE P i AR 25 SR 2N, T2
FIAR D 95 e ol LA b 4 i 2l 254

B It 2R 0 ) S R e — A AR BBk
TERAEZ G B it it - FLAEBREE , T2 Wi T P

So BB T AP IR, T 9 5 o SR AR 3 i T
(e i S AR AL ) |, o AV 7 i 1) 2 1 Joi
SRR A A T 4 T R R g R

Wi B H7:2025 -12 - 17

T O T AR B R A IR TR, A SO0 ¢ v
PR R BRI AR R B R AT T RS, R
H B L T2 B R L P BV M

EBEE Tk E (1982 - ), 5, NSt Sk i N, R A0, B v SLE AR B A



6 FLARHY

H52

1 EZHEHN

AN 2 1007 DAY IR P AL Py PR BRSSP

WML A, HEARZS 0.5 ~ 1 mm, FEAE 7= i A n]
PAZER A T 2 i ) 2R sl SR B B I B 2 B3k
Mo SREEZIESUILIE 1,

(a) —2RRAHE

(b) ZR AT

B Z SRR R

2 FUR R AT
2.1 BURHMIE 577k

ST B Y BB DT R P B
I FE BB AR T B TR 5 RE AT

20.0kV x24 500pm F—

(a) —2HATHE

SR G I U Bl e Ak U1 BT , #E R i R A T 5 A 4
AHFNIH LGS
2.2 KWNER
2.2.1 BREEARAER K
PR A L B WA A OO A0, DL 2,

(b) — MR

K2 ZEBRBIKET I

AT B AR BE T n] DU, 2R BREE AT
TE W S A He IR
2.2.2 BREEHERA AALEL A

— 28 TR R v 7 R A B DX SRR T
DLIEN 3 AE] 4

TE A B2 A T ELAE AR LN, BE T
FEORE, AR, d& 3 FE 4 W, —

P B B TR B )2 R T BEAEAS I, FEAEL B IX
B, AN RIFREE 1 e 4, ReA Wos E BRIk
AL RN B E A W AR R AL, SRR 4y
PRER , e R O
2.2.3 Heraim i aAn R R

— S B R BR B RD T IS AL 4 A X FE BR R L
KlS,



553 1

L i A BT LR A7 B R ;

20.0kV x569 20pm ——

A3

1-1 20.0kV x1000 10pm ¥——

A 4

CrEDAXPTojerts Proect1l_Ciape 13003017 1004746
o Liess: 13

L=

(24 o

- 1

100 400 AN A0 N0 1200 14N MO0 1880 000 2200
Enargy - keV

TR B LG HER A AR A ER

(a) —JEMRAAHE

(b) IEHHRAL

BS &4l i

HH LS AT L, B e R A AR 5 9 )2 45 5 30
PR RIS
2.2.4 BAELAHVER K RLIESIT

— R BRI )2 S S A R Mg
T ILIE 6 FIE T,

H L6 FIELT Al A BEZ IR EZY 5 wm, B2 DU
BERE, SH DR, RIS AR 5952 Z BAEAE
JEBE R ARG & B VE 2
2.3 SR

T R T2 A PSR, — IR R A
RIS S B, A /D BB, gl oA, 3
BRI A ARV ERAL & W A B 5 2R
AR T BRI R, SRR Bk S B K
AR R Bk A T PEREAL RIS A2 T IO B R R
fEREA I o

PRI AR 2 2 Y _E BRI A AR R
TSR, B AT B et i S DA Al 409 262 1T A R
TIARRRZ T PER AR T AR AR A2



8 FLARHY

H52

AAAE— 8 MR AR BE B 8l o FERR I A & |
PRI EERLARAL , B ST e i I 1t J5 2 ) Bk
FORE AR O, 2 AR — i A i AR
IS R SR 7 A T AR

ESLN

20.0kV x3732 2pm

RS BRBE Y TR fe TR 2Ok B TR AR GBS T
B, MG A O LR A9 A 2 T W0 D E [ R AT A
280 °C o USRS AR e A8 ke , LR 7 4 5 12 7F
JEANE MTRIR , TE I8 — 2R SR

| CrEDAXPropects Progeerii_Cape 12-Jul- 2047 Y69
e - LSesn i 7

34 -

n
24 4

19 1

Wiz

" n

« |

260 400 600 B0 M 1200 14N 1R MO N
Energy - hatt

Ho6 —(ZESBIRILEEHIERE R A% E

| 20.0kV x3732 2um +—i

In

L,

e 1200 W e WM N
-l

L]
Enengy

H7 —XRZEHGIRLLREHERA ARER

3 KRR
3.1 —ZERpA

TS 2 PR K S T B, TR I T A s T
HER o, R Gl AN P B A e B
T, 0 B O I R Y L2 R IS

(1) AT 1 Ak 11 e R ok W 2 i 4 2 T 1 4k
3, B R PR AR A P A T BRI M
Bty 4K 2 TS R R 2 o T PR AR THT
FRELRF]90% L |

(2) BEFAS AR A A R B, AN BT 465 C ™
AT 470 °C, B YR, BN REBORE Y 8
P AR/ INERAT o RO D SN ¥ s il 7 455 =
5C,

(3) B AE AR AT I AR IR BE o AR R AR
B T BV, 5 30 1 T A T g i 6, T AR K

FRAY UHE , O AL B B 557 N TR B B RT3 AT 15 m
MBS . 25 R AN [R5 B B9 1) & B RE D AN AR
PRI HAJRERE , g 1 AR A A B Bl A,
x1.

x1 TREMEERINEREE

L d AN B IR BRI R BE FleAi
/mm /C /C /C
0.3<d<0.5 480 455 +5
0.5<d<0.8 470 455 +5
0.8<d<1.2 460 455 +5
L2<d<1.7 455 455 +5
L7<d<21 450 455 +5
2.1<d <23 445 455 +5
2.3<d<25 440 455 +5

(4) A% 4 0l B 00 R, D/ NBE IR 4



43 4

ST A S A BRI LRI ST BT .

sl e $0 8o Ik, 2 5 S0 A R i A B
WP 2, PrE BECE 2 e R .
1, 2 AR BRAE BB P ROTR R , S b Pt i it o )
IHEEA Bt 5y Ak TR I . FR A R Bl e fie
PR I PR AR R R PR 0.219% +
0.05% ,

(5) a1 N TR B BF TN i 2 S e o DR
A B RAEAEAE R S X, 6 (8 i 7 v i i
ROR2E , HRE PO I B K o O R D A
TR A S IC £ FL Sl R 2 DR, T AT
YD B PN R B R B TS 26 B A A A R T Y

(a) HEHAGITI

b21E 3
3.2 ZKuRPE

B, Fh TR TR 7 e i Sl AR T R4 B TR 25
BEFEI G TOAR 2 S I AT 4y T8 AR AR
SR B vy, B TOURRE () P SR AN RE Aol P38, T IR RE A
B, e AR OGP ARZS S, 75 2 2 JSCARE T A 35 5 A
RhEF . D T I/ AR T X B T 5 A S, LA
TEIE AR SN A 28 4 R A0 A , m] LA 280 /0 28
R o B TOUAR R IG5 AL R A AN AT 8 /s o

(b) fugEfaAi ks

A8 EWMHER@HYGE AR EHRE

3.3 MEBFMR

A b A A, B AR R T Y R SR B AR E T
AR, ) 2 JE R B ) A T o A
TRFRE,

4 ZKiE
38 3o X BB I B 0 UL S5 R B 1 4 W
e S i e i I 7 O — R B R

RS TR MR ™ A 9 2R TR A R o e 2 v Ak
PR Ve, RS B IRUS RV | 7 s il
PR PR AR R AIRT (), RS 0 B 1B KR AT
AR DT AT I, BT 4 o — 2R Bl s 1 i

0 7 B e THUA R0 A A0 PR T 2, 20 Hs IR 5

(1 2 TR R , R 7 i 2 T S R 75 1 P
GIG
2 % X W

(1] EA#,0C S8 EEFIELT MR EE
i oA [J]. K ARH K, 2012,50 (1)
18 -21.

(2] F=F,#F@k, e WMALT R RE
R B ¥ A AR B[] B A,
2016,26(4) :47 -50.



