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Behavior of Surface Oxide on the Cold Rolled Steel Sheet and
its Phosphatability
H. J. Kim

Surface Treatment Research Team, Technical Research Laboratories,
POSCO Koedong-dong, Nam-ku, Pohang 790-785

ABSTRACT

The purpose of this study is to investigate behavior of surface oxide on the cold rolled sheet

used for the drum material and its phosphatability. Phosphatability is dependent of the characteris-

tics of surface oxide on the cold—rolled sheet and can be estimated by using the electrochemical

method and measuring r value which is the time to be exposed to substrate Fe. r value is varied
with the steel composition, width direction of the sheet and SPM length. The good phosphatability
and uniform surface color can be obtained by increasing SPM elongation and decreasing FCS tem-

perature.
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Fig. 1. Typical measurement of r on the cold rolled
steel sheet
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Table 1. Procedure and conditions of phosphate treatment

Conditions
No Procedure Concentration Temperaure Time
(pt.) (C) (sec)
Degreasin
1 g I & 44 150
D - FA :16.3
egreasin,
2 € & 44 150
I
3 Rinsing — T, 150
TA :10~12
4 Phosphating Acid consumption 42~44 120
1 0~0.3
5 Rinsing - T, 30

Tr : room temperature
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Table 2. Analysis of substrates used for phosphating

Substrate

Surface roughness

AES

analysis

Oxide r value
Rmax thickness (sec)

(A)

Normal
Phosphatability

1.596

9.118

11.560 37.2 496

Abnormal

1.334

8.027

11.062 19.2 1371
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Fig. 2. AES analysis of cold rolled steet

a) drive side b) center ¢) work side
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Table 3. Result of r value with steel grade and roll-

ing length
. 7 value
Rolling
Steel (sec)

No. length

grade Edge
(km) Center
(W/S)

1 w02 20 100 300
2 wWu7 100 270 300
3 W02 200 580 900
4 wu7 250 370 420
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Table 4. Result of r value with rolling length

Rolling length r value (sec)
Sample

(km) W/S |Center| D/S
1 0 303 312 384
2 45 291 | 241 | 404
3 190 344 | 368 | 375
4 250 128 53 64
5 258 97 103 135
6 268 74 63 73
7 274 56 65 63
8 300 142 56 70

W/S : work side, D/S : drive side
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Table 5. History of samples for r measurement

Rolling | Thickness | FCS* SPM**
Sample .

length (mm) (C) lelongation (%)
1 0 1.217 108 0.90
2 45 1.196 114 1.11
3 190 1.192 118 1.46
4 250 1.168 102 1.76
5 258 1.167 105 1.61
6 268 1.169 120 1.61
7 274 1.169 120 1.63
8 300 1.204 105 1.52

* FCS . Final Cooling Section
** SPM : Skin Pass Milling
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Tabler 6. Surface roughness of samples in this study
Sampl W/S C/S D/S
e Ra | Rz |Rmax| Sm |HSC| Ra | Rz |Rmax| Sm | HSC| Ra | Rz |[Rmax| Sm [HSC
1 1.10 | 6.47 | 7.90 | 0.11 | 38 {1.21|7.38|9.62 |0.11| 40 | 1.15}7.06 | 9.35 | 0.10 | 41
2 1.13 | 7.26 | 9.96 | 0.10 | 41 | 1.15]| 7.46 {10.72| 0.10 | 42 | 1.20 | 8.00|1.22 | 0.11 | 41
3 1.10 1 6.27 | 8.11 | 015} 28 | 1.14 ] 656 | 872015 | 30 | 1.21 | 6.98 | 9.28 | 0.15 | 29
4 1.06 | 6.09 | 7.88 | 014 | 30 [1.07|6.25|819|0.16| 29 | 1.08 |6.20 | 7.89} 0.15 | 29
5 1.07 | 6.27 | 829 | 016 | 26 [1.07 | 613|794 |0.16| 28 | 1.02 (598780 0.16 [ 29
6 0.99 {557 {731]015| 29 | 101568735 016! 27 | 094|546 696 0.15| 29
7 0.99 157417341015} 29 | 098|560 |7.22(0.16} 28 [1.00]5.77|7.32|0.16| 28
8 0.92 {5.17 | 6.44 | 016 | 28 | 091 | 507 |6.41 [0.16 | 28 [0.92|516]6.43|0.16| 28

Unit of Ra, Rz, Rmax | mm

Unit of Sm  mm

Table 7. Result of surface appearance of phosphated samples and phosphatability

Sample w/s Center b/8 Phosphatability
L* b* 4 L* b* 48 L* b* 45
1 43.6 —9.1 50.6 43.9 —9.6 50.3 42.5 —9.3 51.8 AN
2 43.0 —0.4 51.2 41.7 —8.6 52.4 41.7 —9.0 52.5 AN
3 43.1 —9.2 52.4 43.0 —8.9 52.1 42.7 —8.4 53.0 AN
4 39.2 —7.9 54.6 38.0 —7.0 55.7 37.7 —6.7 56.0 O
5 36.5 -7.2 57.2 38.3 —7.8 56.5 37.1 —-75 56.6 O
6 35.9 —7.0 57.8 35.0 —5.6 58.6 34.3 —5.3 59.2 O
7 36.0 —5.9 57.5 35.6 —5.4 57.5 35.5 —4.9 57.9 O
8 36.8 —8.5 57.1 36.3 —8.7 57.6 35.3 —7.8 58.4 O

O<—=2—-—=->X

good <—— « ——>> bad
A& AEY o Z#e Ra, Rmaxe] go2 F=2

P gAT FFoe HSC ¥ Smel IR
2ol nEg dart A

E 7L R 494 A 2AE ddL
AXNYE dPdFon st FHAGS
g Ztoltt. kdZolzt 190km ol AJH(

fu

o
2

%
1

N

~3)l N 41~44F=E] L* -9AHE9 b* g
50~53 A= MAE vehllE v, gdHo)
7} 190km o}iollMel AFH(# 4~8), T rgkol
150% o&te] AWM= A7) AlHET L*e o
A, 283 b* ¥ EgE wA FEEHen 29
dEo] gle 43T ANAXHAFE Hlr.



210 FEAFAS A1297W A3F 1996

5.8 £

Drum AzZ RN daAAYLE =
ds yAZwe Azzd ¥ FY S4E BAW
A3}, et 2o Aes At

) AEAEEe YadRe EHEAY 8
"‘}ﬂ‘lu”bic’ﬂ wat g2t A9 boratefHoA A&
AHo] =2E 7R AZH(r)E HFrFEFo
2 23%ozn 7o FH B4 U A Q4kd
Agg& A58 + At

gAdold wet M2
A gagdMe ¢adel
g Zuleko) wla} FHEAJe] ko] A2 wid ),
FA gadMe dddelzt U wetl, §
3] edge®9lolA Fhol F71ghc}.

de ABe el

3) Drum$& A4 FAEALTT LAE o

= gdZold SPMINEE 2Ae 23}, FCSe
=7} BobE SPMANEE F7H5hA 2xe] ¥
540l $4ated AT AN e e 5
[e]

ATt

1. P.B. Sewell and M. Cohen : J. Electrochem.
Soc., 111, (1964)501

2. C.D. Stockbridge, P.B. Sewell and M. Cohen
. J. Electrochem. Soc., 108, (1961)923

3. M.J. Pryor and U.R. Evans . J. Chem. Soc.,
(1950)1259

4. nﬂzzwma}om(%m%x}i

5. ZZFTRAR(F) 7leXE 314 (1995)

6. Z¥E, s4Y, &3, EH?} 15 53524 95
—56450(1995)



