40 2 Vol.40 No.2
2019 4 IRON STEEL VANADIUM TITANIUM April 2019

( 276800)

:TF76 TG174. 44 TA :1004-7638(2019) 02-0161-05
DOI: 10.7513/j.1ssn.1004-7638.2019.02.028 ( ) (0sID) :

Development of Fingerprint Resistant Hot Dip Galvanized Steel Sheet
for High—end Household Appliances

Hu Huadong Li Hongcui Gao Guangzhou Zha Kai Zhang Lei Wang Le
( Iron and Steel Research Institute Shandong Steel Group Rizhao City Co. Ltd. Rizhao276800 Shandong China)

Abstract: By adopting suitablefinishing roller coating and drying process and combining the film-forming
mechanism of passivation solution and feature of steel plate we developed galvanized fingerprint resistant
steel sheet for high-end home appliances which meet the corrosion resistance high temperature resistant
yellow degeneration skim phosphating resistance alkali degreasing solvent resistance fingerprint resist—
ance good adhesion of coating performance and the membrane of. By experiment design the relationship
amont substrate roughness film thickness and corrosion resistance has been established.As a result these
three indicators of corrosion resistance electrical conductivity and high temperature resistant yellow de—
generation can meet the technical requirements. And the developed sheet are widely used in the production
of computer chassis server film and television sound plating of high-end home appliance parts for auto—
matic office system.

Key words: hot-dip galvanized fingerprint resistant plate the corrosion resistance roughness surface re—

sistance high temperature yellowing resistance
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Table 1 Performance indexes of chromium-free fingerprint primer
1% pH /(g*cem™) /( mPa * s)
13.0+£1.0 4.0~6.0 1.030+0.05 2~7
N — + — — —
P I i || IS —( ) — — .
Vs Vs 2 DX52D+Z( PC) ( )
° Table 2 Main chemical compositions of DX52D+
Z( PC) steel( mass fraction) %
C Si Mn S P N Al
N <0.008 =<0.02 <030 =<0.015 =<0.020 <0.006 <0.06
DX52D+Z( PC)
1 250 C ; 910 C;
° <700 C;
) = 65%; < 820
C ( ) <1.5%
DX52D+Z( PC) o
2 o
— — — — o
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Table 3 Finishing process parameters ! - me/m
/mm /% /pm /t
650 0.8~1.5 1.8~2.5 200~ 500
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Fig.1 Influence of substrate roughness on passivation effect
4
Table 4 Salt spray and yellowing properties of surfaces with different roughness
/m /(mg+m™?) /mQ 72 h / /
A 0.76 1471 0.113 9 3
B 0.75 1283 0.074 8 1
C 0.83 1 160 0.107 7 1
D 1.32 968 0.043 5 2
E 1.24 873 0.021 5 1
2.2 2.3
6 AY
2.4 N
5. °
5 L
Table 5 Roller coating machine parameters °
0.9~1.5 pm
( ) /pm /pm 800~1 500 mg/mz;

55~60 0.5~0.8 0.6~1.0
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Table 6 Design of passivation process parameters
/(m * min™") /N 1% /°C /°C / mm /(mg* m™?)
100 1 000 120/80 300 101 8 1 250
120 1 000 140/80 300 99 8 1 460
100 1 200 120/80 280 98 10 1 080
120 1 200 140/80 280 99 10 1 260
100 1400 120/80 260 97 12 850
120 1 400 140/80 260 95 12 990
Loresta—GP MCP-T610 (
MITSUBISHI CHEMICAL CORPORATION)
3 240 C 20 min
o AE
75 mmx150 mm AE<3,
5 mm ?10 mm
7e : GB/T10125— 80% N 2% NaOH 45°
1997 — 5% 500 g 10 (
NaCl pH=6.5~7.2 35C+2 S =3 ),
C 30° ° ( :pH=12 60 C x2
min) AE AE<3 =3 .
( pH=12 40 Cx2
0 min) + (PB-139M FA=0.5 X2
JIS K 7194 min) AE CAE<3 =3
7
Table 7 Inspection results of finished products
R, /mQ (SST 72 h) /% (240 °Cx20 min)
0.5~1.2 <1 <0.15 <5 AE<3 AE<3 =3
0.482~0.777 0.014~0.098 0.08~0.13 0~4 1.94~2.80 0.23~0.57 3~5
Vaseline
MEK 80%EtOH
AE<3 =3 =3 =3 AE<2 =3
0.05~0.69 3~5 3~4 3~5 0.09~0.12 5
80 kV 0.45 MPa 95
° 1 mm 100x 100 ~110 pm 0

o

2,
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Fig.2 Results of coating test
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Table 8 Results of membrane adhesion of the sample 2) N
/(mgem™) OT 9] 8 mm A ° A ®

850 A A

1100 °

1 450 3)
Al 4) Al >
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