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Abstract

The effect of three hot dipping parameters on coating quality and morphology of deep drawing
auto steel by high Al-Mg content zinc pot was studied, including diving temperature, dew point and
H: content. The results display that, the cold rolled thin sheet has a good wettability in the high
Al-Mg content zinc pot, with average coating thickness from 10 to 20 pm. The coating morphology
consists of three phases: bright Zn particle, coarse Al rich phase and fine Mg rich phase. The coat-
ing morphology changes a lot with different dipping parameters: as diving temperatures increase
from 460°C to 490°C, the morphology has little difference with each other; as dew points increase
from -50°C to 30°C, the amount of coarse Al rich phase decreases significantly, and Zn particles
became finer; as H; content increases from 5% to 15%, the coarse Al phase is broken and the den-
drite structure disappear.

Keywords

Auto Steel, High Al-Mg, Diving Temperature, Dew Point, H, Content

PRINFEREMSF FHA-MoZ BRISEEE
BRFER NIRRT

v %*’ ﬂ'—‘l“lé’ Fﬁ:""ﬁ!
EDUIRERA BRA m H ARG, Wi B

Email: *fangfang_82@baosteel.com, duxiaofeng@baosteel.com, bw_chenyiming@baosteel.com

Weks HiH: 20174E8 H20H; FAHM: 20174F9H14H; KA H: 20174F9H21H
R .

XESIF: 7, /NG, B RRANGRRE RS N E A-Mg &R INEEREE BN E R NEE RS L. M8
Bl 2017, 7(6): 603-608. DOI: 10.12677/ms.2017.76079


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2017.76079
https://doi.org/10.12677/ms.2017.76079
http://www.hanspub.org

H E

RASEREAI-Mg S BN (7.2%A1~1.6%Mg-Zn), BZRNRNREE. BANH 88, TIRi%3
FRETZSEONRERENNEEREMESNE . &RERH, ARSI ERETAISENER
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eSS b
ﬁ$};ﬁ%ﬂ’ %Al'Mg; ]\%EE) %}f—i, HZ@%

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|15
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FA BHUR v . IR DL R HO R EPE[L] . FERE 2L HAES, AR 40 2 DL S H T
T, NI PRREMERER T T At BT VR 2] [3]. HASHI AR A T L BT F gk o ARt A
] 5 2% v 55 A AR RN AR A B S 0% 2 1 il i T 2 B L ol %k R AN i TE [4] [5]- Nippon Steel [ Dyma Zinc
[6]. Super Dyma [7]LA /% Nisshin Steel [f) ZAM [8]% % Ff' Zn-Al-Mg 8% )2 7= fib 8 - 5 B FH FFEAT i Ak A=
[

AN IR A PR BB S SR 2 A AT A DR A TR AN IREE . BR . Ho
BAE N [ IAHE T 205 2 TR 30 (0 52
2. KBWHRATT %

R A A A (FREL 5 AR )RR A 14X (0.06C~0.35 Mn), 5 0.7 mm. 7E4 =Bl 15 40t 34 |
IELAERFL . BYPIRL 220 x 110 mm FRifEIRFE, ARG 520 BE v, ERGRPE T 2RI AL
HET A IAGE TR B EERGE T 2R BL5C/s IN#E] 800°C{RIR 60 s, P4 F] 460°C~490°C
fRIG 30 s, WEIHME N 25°Cls, {EARPEM ST B IRIE 4 s, SR N-50C~30C, H, & AN
5%~25%H,-N,, < JJ3it & ANE 43 591 % € A 500 I/min A1 500 mm/s, FEBE N 7.2%A1~1.6%Mg-Zn,
F Al SEETHHIAMNEZERS, AE XN HAMZ., BAARE T ZS380n% 1 fin. A SEM
(HITACHI-S-4300) % 4 JZ AR 45 74 S 34T 43 4T
3. #ZREVE
3.1. HAMZ B R E

S5ty WA Zn-Al-Mg 85 E P SR, BT AL Mg SEHE RS, 11 H TS T 2 2500 840
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BRBZ PR SU I W TR, AR SO HR AV LSBT T, HAMZ R0 R 3 n ke 1
Fizs, 1B 1(a) B IR S HAMZ SRR BRI, T MR AL B 1(b). K 10) Bt uiE = A
ISR = ERRL, AR AT 4H /N A A

FOR BB SR AR 5 AR 7 B ok, R 2 I BN sy, PR SR AR A2 )
PECHR[4] [5] [6] [7] [91Fid, A CUBURIXT NAeE, RO S ARXT SRR I S A 40/ AT AR X S B 4
Be=Juhdn . BRIt Z0BE. BRRER =Iu i BRI RO R BUR AU R R Al BEE
Be=oodbl, EHZEREVN, Haife, FRRILRR0d R BECR, RULEPRlBEE &1 T, Frindti, a6
B BHERBE =03 e T AR BRI, AT H R ] 1 B R A

3.2. MR RIREX B E BN

AN N B IRLEE 73 ) 460°C . 475°C. 490°CHY, ¥ 2 IR, HAMZ 45 2 AN [ o 3 A8 1k
AR, HRETEMGEBRRALS A, e 1 E 2 Wk, EHEHRE T ZHRNSEG T, £5F
RS A R 43 il ] 52 —30°C Al 59%H, AR N BRI TE 460°C~490°C X [A1 454k, % J2 HOAROM 45 #4451k
K, FEIRE RO, A Rk K T 100 pm. 52 RS BRI 2, K ER > AR AE BT
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Table 1. Main hot dipping parameters
F 1 AETIZSH

i PR, C Bt (a], s NERIRE, C BERGERE, C i, C H. %
1 800 60 460 455 =30 5
2 800 60 475 455 =30 5
3 800 60 490 455 -30 5
4 800 60 475 455 =50 5
5 800 60 475 455 -10 5
6 800 60 475 455 10 5
7 800 60 475 455 30 5
8 800 60 475 455 —30 15
9 800 60 475 455 —-30 25

WD [Spot| Det Mag | HV
80mm | 45 | SSD 2000x | 20.0kV

(b) ©

Figure 1. Macro and micro morphology of HAMZ: (a) macro, (b) cross-section, (c) surface
1. RN HAMZ BHEREMRMUAIR: (a) BM, (b) &@E, (c) =kHE
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SR 72— SRR ARSI 2 1 £ e T B B, ACRE SCIR A IR AR AE 455°C, MR T RV
AR BRI 5°C~10°C o AMBR IR EEAE 30°C Y5 A AR A B2 IR RO AL A K

33 BRXMEERENIIE

% 1A 3 mrsn, EHEHE TZMFEIMEET, BN BEE S A& &0 b e N 475°C
1 5%lH}, #& S AE-50°C~—30C X [a1481k, B% 2RI it K. Hp, #S#E-50C~—10CH, H
LW KE ALFE, {H248 58 10°CH 30°C, FHKRE Al A KIED, =AM Zn Tk 5 NN,

v =
50.0pm: WD pot D 2 ( WD Spot Det| Mag HV -50.0um-
11.8 mm 4 QSD 11.7 mm_ 4.5 SSD|1000x 20.0 kV'

Figure 2. Surface morphology of HAMZ by different diving temperatures (a) 460°C, (b) 475°C, (c) 490°C
2. FEINIBREZMHT HAMZ $ERRE MMM (a) 460°C, (b) 475°C, (c)490°C

WD Spot| Det | Mag 50.0m 50.0um 50.0m
11.7mm_4.5 SSD 1000x 2 ODb«\/ 5 S ’

50,0 e

Figure 3. Surface morphology of HAMZ by different dew points (a) —50°C, (b) —30°C, (c) —10°C, (d) 10°C, (e) 30°C
E 3. TRIESEHT HAMZ R REMAF S (2) -50°C, (b) —30°C, (c)-10°C, (d)10°C, (e)30°C

DOI: 10.12677/ms.2017.76079 606 FeR


https://doi.org/10.12677/ms.2017.76079

Jivi &

ARFIA A, e A B RE 2R R T, R RO RS R T AN R T B0 AR R PR S A AN T AN A T e
MEERRZ . EMHFER KUK BT, BE R R 102, AR & o R AL LA
WL SRR B RE 2 A4, I M= AN AL 2 (8] I R 4549 [10] . 141 3 Fros i) HAMZ R ORI
bt F AT, BRI, AEBE ORI . TR R R R, AU TP RS R, B A
AR MR ER A, AR RS BN, BRI AL Mg, Zn 5 O KA, FERE N4/ INK
ML BARKAL oy i Bk — 2B i o4 o

34. H, EEXHEEREMF M

B 1 AL 4 W], A8 H e I 2O [E) (R 26 A AR N St FEE A 5 1523 0] [ 5 2y 475°C F1-30°C
B, H, S 5% INE| 25%, WHEHIUEHAEREN. BEEXTSTELN, =MAZH rdt,
JEHAH R B E Al AHEE AR, %A B 5 B B R 2 . 5 1] 3 A LG, HZ AR AR BERL/N
BATE Np + Hp B G S I Hy RERIE A AR I Bk 18y, A RERHIE AN N & & e R IR
Ab, AREENEZNENE W, (H%A R,

3.5. EEREIEREFE S

X HAMZ 52 H ST ReE /b, R A =AM EARIAL, —FOHRKIEA L, —Foha
INEEATILL, B MO BCA W SR RS, 6T AT PR SR = AT S o RS S b, 4
B 2 FrR A E T e AL R )38 17.53% 9 Al RAIE] Mg, AT AAE S ZnAl 1L &4
B Mg M@/ NEZ) T 3.2%F1) Mg AT 4.09%H Al, TTIAAZS ZnAlMg L&

WD |Spot Det | Mag | HV WD |Spot| Det | Mag | HV ——————50.0um
11.0mm| 45 |SSD 1000x 20.0 KV mm| 4.5 [SSD|1000x 200k

Figure 4. Surface morphology of HAMZ by different H, contents (a) 5%, (b) 15%, (c) 25%
4. FRMRIFSFREHT HAMZ SERBEFMRE MU () 5%, (b) 15%, (c) 25%

Table 2. Spectrum analysis of HAMZ coating elements (wt, %)
#F# 2. HAMZ SER & & T RIREIE DT R (W, %)

HRAR HH/NHZR
FF 5
Al Zn Mg Al Zn
1 17.65 82.35 2.53 4.66 90.37
2 18.32 81.68 36 3.87 88.32
3 16.63 83.37 3.45 3.74 89.14
FEME 17.53 82.47 3.20 4.09 89.28
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ZiE I 1~4 53R 2 WAL AT Mg SRR IEE Mg =, HAZUREN/N REL. 700
5o MH TP Al &8 Z, HRHLRIBGIRIIE, 725 MR T 2T RASFEOR, S0,
R HL R I S TEAR . ARG A KA I, 75 20K 5 mEHI7E 10°C . E/AE & 25%LL
Eo FEZAETZT, HRBGIRAGUH R, R Zn FRRSHBN BT,

4, g5ig

1) AELEARTE B Al SR B Y B RIF IR M 0 R S R R 2 S AR 45 A A
HEBLFIMEE, JEREBFE 10~20 um A 45,

2) PRI Mg 5, BEEAHARUR AR 2 R R DURNAS R (AR R B B A O 2,
VIR EBER, Zn FORE &R AL A0 MoZn, LA — et SiAH , [ i 6 2w O LA A & R AH 1 = o3t
s AF R AR AR R AR 254

3) T 2400 HAMZ 85 2R SR, Horh i 2008 10°C A1 30°CHY, KK E Al AHK K,
LA Zn PORIE AL/ BEE Hy SR8, KUK E ALFRBERE, 519 AN B RS0 k.
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