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Influence of Manufacturing Conditions of Steel Substrate on Corrosion
Resistance of Phosphated and Electropainted Steel Sheets

Synopsis:

Shigeyoshi MAEDA and Hidegiro ASANO

Corrosion resistance of phosphated and electropainted steel sheets has been investigated. Low carbon
Alkilled steels containing 0.09%Sb and 0.04%, Mo were used.

The higher the cold reduction and the annealing temperature of the stecl substrates,
The corrosion resistance depends on the density of pohosphate

corrosion resistance after painting.

the greater the

nuclei which is mainly affected by the texture and the oxide film thickness appearing in the specific
manufacturing condition: that is, the higher the axis density of (111) parallel to the rolling surface, or

the thinner the oxide film thickness, the higher the density of phosphate nuclei.

It has been observed that

the texture of steels also influences the anodic dissolution rate of the phosphate crystals during the
electropainting. However, since the dissolution is less than 209% of the total amount of the phosphate
film, it results in only minor effect on corrosion resistance.
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Table 1. Chemical composition of steel {(wt%).
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Al [RERIC X >TCELYEShA- Al S0 F8 (F L Alo
BT L) ©, BRI R L. PEIEW
HEERMRE Y & RES, *0U FESE LBRIEIER E L T60~
0%, ESEIREEVE, A, ZEREML (700°C %) LAT A3
BTH DA, AFRNT, THER 60, 70, 80 35 X U° 90%,
BB EE 600, 650, 700 35 X U8 750°C CHEBLL 7.
2.2 Y EIBENE
LERENOTHLMA E LTKFI4 b 4137(H
A8~ — - BITTAR SN, LUT Bt B137 &%) &M
fo. Tk, WD —BIEHK 774 b §100(Bt
2100 Epgd) V. MBEEHEALITIRRT.
(1) Bt #137 s
fERg: 7 v 4 29— — 353, 60°C, 3min %
v—_
J0ER : Bt $137 25g/ {
Na,CO; lg/ !
NaNO, 2.0~2.25 #4 > k
GHesfis 0.5~0.7 A4 > b, 4 11.0~12.5
H4b)
55°C, 3sec, A7 v~ (JEJ)) 1.0kg/cm?) Y
CEEEFTIEEAIER, B X O 120sec AL~
(BRBET D
(2) Bt #100
kg : =22 ) — 3102 (CGRkEddsesl t—a v
~Z(F 2304 RYEM) 60°C, Zmin 27
Lr—
AUER : Bt 2100 23g/ ¢
Na,CO, 1.6g/!
NaNO, 0.8~0.9 £4 > |
Gizilgs 0.8~1.0 K4 > b, 43ff 9.5~11.5
K42 b))
55°C, 3sec 2L — (H 1.0 kg/cm?)
BT HIGIEYIC 2 v AFEROEZOIN GREEL)
wiiieoie.
2.3 Y UEBEEREERZOHEE
) CERBORIGHITRTIRY ERI UL Y CEEE O X
EEERET D HECL L. b LEHREREZ, &
BT ERER] (2 D4 3sec) A 7L —HEL, 2D & X
Emci LY S EIEORINcEME. FAME (B
600 ff) ERZRIC X-OCEHEL L, BERImARY » oiT HiEk
BEW LA ZhiC3BEHET T 100, X100 O

Z, RPELE (@ 5xX15cm?) mhr- D THEH04r
77 8080, RSB OTYER k. O
Wrds B3 357, »Fu{F vy b7
MO WRHRRHT L, SRaERELTHELL.
2-4 BERE
MRMO T 27 ED S L— (WHEERHE) 2 RO%
HECEA L, HEft L.
20~25°C.
LR - EOM, dE2 7 L2, 150V,
3 min, 3 200mg/dm? (36Q /dm?).

BefT 4t - BARECERLE 160°C, 30 min.
25 AN

KRB 21T, 10A % OBRIES L Nififiz il
E L, TmHERTHERLL.
2.6 B{LEEOREY

pH 7.65 iz 3k L7~ Na,B,0, - 10H,O+HCI $E&FiE
WhTHy— BETEICX DT, OBFOMHROE:{LE
Rl L. SREICHEE EainH SR B EE T 0.4V
fhEe —0.9V fhficfEieRT 2 Rk &b 0T
W0 Fe,O5, #0% FeyOy i0xNENIGTHLDE L
T, JEHET RCEmE i g (Fert) om% e
L, THEEE(LIEEE Lo,

3. R B B R

3.1 ROk

Table 2 iz s ik 28 2 TR LA 3t o sz
FLDCR LA TE R EEIC TR OBIEET
HZHOXIYE — 208 (H) %, 724 2508 (B
WEREEDIOD) Oxh (Hy) TRELI-D O (H/H)
TRLTWSD. KID, WIRESE <D ik
L, [ikgic (111) mmiseetiml (100) mEasHid 4 2
&, FLRHEERAEL LS L, MIIETFIELk
555, (111) W& (100) T & A58 L, (110) fhissigt
THZLEHIHD. ERIEIICH —F o Dicd Ltk E
LTRSS IRER LTE Y, TORBITEEEY
X oTRER .
32 UUVEBEREOERKEEZEREOTRAEM

Fig. 113, Y @E&iRad (Br 137) BFEBEEMRO
HEHZFEROEERFERE L OBGBRTRRL 20 O TH
5. BREARFEROEEREBEIRESEZEI N, H
IREDEVWLDEE, 2 OWMELEZROE VS DIF ST
BHERENRTWBZ L3 5.

Fig. 211, Fig. | 0BAFBREROTEM L, Y BT
HROWMLEEE CTEM L-LD0TH B, MEICIEIL

— 124 —



U vERQEYE, BERELAEKOMAEITH T 2 EHR O 85E & 4o 323

Table 2. Microstructure of Sb-Mo steels.

\\ Structure Axis-density (H/H,)
\\ — Grain size Carbide
Ann. O Reduc- No. (100) (110) (111) (Cementite)
temp. (C) > tion (%) ~ .
60 : 10.0 1.40 0.76 3.62 Coarse
600 70 | 10.4 1.45 0.37 5.58 v
80 10.3 1.57 0.15 9.41 y
90 10.5 2.68 0.04 11.78 ”
60 9.5 1.28 0.45 4.02 z
650 70 9.7 1.49 0.76 5.88 "
80 10.2 1.48 0.15 8.42 "
90 10.3 2.14 0.06 11.20 ”
60 % 9.2 1.03 0.40 4.87 ”
700 70 | 9.4 1.47 0.46 5.77 ”
80 5 9.9 1.88 0.25 7.84 7
90 1 10.0 1.98 0.05 11.33 ”
60 8.5 0.82 0.35 5.% ”
750 70 8.7 1.02 0.29 8.48 "
80 8.9 1.75 0.15 9.08 v
90 8.0 1.44 0.03 13.10 "
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Fig. 1. Relation between manufacturing conditions
of steel sheets and corrosion resistance after
electropainting.
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Fig. 2. Relation between the density of phosphate
nuclei (Bt #137) and corrosion resistance.
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Fig. 3. Relation between weight of phosphate film

and density of phosphate nuclei (Bt £137).
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Fig. 4. Effect of manufacturing conditions on den-
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Fig. 5. Effect of manufacturing conditions on den-
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Fig. 8. Effect of manufacturing conditions on
oxide film on steel sheets.
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Fig. 10. Effect of dissoluted phosphate on corro-
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