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Abstract

The purpose of this study is to investigate the effect of the specific alloying elements in
steel such as Cr, Ni and Cu, and surface roughness of substrate with two different FCS
temperature zones in the CAL process on the phosphatability of the cold-rolled sheet used
for the drum in order to improve the zinc phosphating property. Phosphatability s depen-
dent of the surface oxide and roughness on the substrate and can be indirectly improved
by increasing surface roughness of the steel sheet. Basically, in order to cbtain the good
phosphatability, the low concentration of the retained elements such ag Cr, Ni and Cu
among the steel alloy elements should be required. Phosphatability of substrate with high
concentration of the retained elements and surface roughness, however, can be effectively

improved instead of low FSC temperature.
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Table 2. Procedures and conditions of the pho-
sphating treatment

conditions
concentration | temperature{C} | time(sec)
re-degreasing 50 70
i ¢ - 20e/1
degreasing 50 70
rinsing - Tr 15
surface conditioning 1g/1 Tr 15
TA:13
phosphating FA. 08 55 90
accelerator | 1~3
rinsing - Tr 1%
drying
Atk aAER Y4 g Ao Aye
v4aty] slaf FAMEA AR A (SEM)EA 2 x
rate Z2AE AAslgon] FHAassy o
SUREE gAY AEE #AHs 2 &
Aol g3 AVLANY Y FFE sl
4. A Y 0E

Table 3& A Quoidxelsl Aunag

AMEG Feln] Z Ay 2HE Table 29 714 & 2N Bsfeid dugAe el Y2 CKa
4e) Qb s% Prel zag/miel Wl
Table 1. Substrate conditions used in this study g el dol Ear A|E] CP1 2 CP2e]
o3 % -2 z A - 22
o Cut+Ni+Cr |FCS temperature | Surface Roughness 4T4ii:— l.Ug/:n u]ul}i_g: @ Lf%%:éi ji‘i&é
(PPM) ) (Ra, target) HA pgkonl ol SEME-AJ A5 #1% =7}
1 300 107 <0.8 At (Photo 1), 914 <ladtdxalde] 4z CK
2 200 107 >1.2 A2 ALE SHEYA, Age JUNgEE =7
3 300 136 <0.8
¢ 200 137 >Lz2 Table 3. Coating weights of the phosphated films
5 a00 109 < 0.8
6 1000 108 >1.2 coating weight(g/m?*)
7 500 135 <0.8 CK 2.4
8 1000 135 >1.2 ] CP1 < 1.0
—FCS : final cooling section cp2 <1.0
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r value
(sec)
460
1163
1315

11
12
12

after
degreasing average
10/9/17
10/12/15

12/10/12

Surface carbon(mg/m®
102
95
104

average

before
degreasing

5.21/5.27 | 89/120/98
4.61/4.88 |50/104/131

3] A30E A5E 1997
4.27/4.16 |72/118/121

anu

Rmax
6.46/6.65
5.83/5.88
5.19/5.40

Ra

Table 4. Surface characterisitics of substrates for analysis of phosphatability

Surface roughness(top/bot, unit : ;m)

1.03/1.04
0.83/0.91
0.79/0.72

substrate
CK
CP1
CP2
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ous substrates for this study

Fig. 1. Profiles of surface roughness of the vari-

B e o o wmoo ww W 4y g
- B S I R
R Y i N WonE o
N B = T ,\_P“L s ™5 w5 JiJ o
TR % o 4T w0y
R T T o K oW R A Mw £
O el DL N =
WWQLFM%@ moﬂm.‘.# A.*c._whrxmﬂ._m
< s . il — o B 3 @
o FUmE Twms TEYLg
< > : . 5
W ro S T ox_ 3
= A 7 = B oo 7w oo WO &
I S-S B A T
I T T R
= g \_.ArL Oﬁ = B3 1 —— iy o ‘.iA El 1 ey 10'
K o e mmwow L oe wm T e Ny
o .E‘_Mﬂmom.m.u n.m_i &wmo\_,ls.m%quo o‘am ° i‘ddm.mw_w
— H ¥
R TR A - i I B ®oar oo T odaop
N e MR oM R T o O N w
B e % S W T R I
i wﬁgao_uﬂ@,@:%MmL% Ho
o~ = Mo e B e B ! J A7 »ﬂr o
o MM N ze Hrom B wOROR O w0
T e W H T T TR T oM oo w W Mo & ® M & om AR TR
i —_ % OB L o MW ~ 3= R L.
fwisale TTEL8%Fa sndwejowe’ @
X ool W L X 2T w® < M 70 o g W R
Co e m P @ P EE o d P o Yo W W T
T o o W o ox, WO X = oo o T oE
wm»_d%wx_._wotaéd,tﬂ.éﬂuﬂé 2 oy o] 9 T g
RASERL I =TT % L R ) = | i
m XK B B P B2 o.rr_ooo»wﬂmalrm!)\L
ﬂ:emem%@rpqﬁoiﬁlmﬂﬁKNCE T oI B~
LI N S T T . S - T T
o S U O A N B ANCH
o BT OE — o R0 B WO X wo N = o 2 g
TERAm L TR Rz e RO BN el Mo pw
= W 1 o.:ﬁ oo BT MemﬁCPw..momﬁ7o_nmﬂ‘mu¥
% N ome L o noB oo 9o 2 woa e w
o Mo M S w T R O F s g %o ool ow
L ; el il Q Ho il [ N = N e
M.E:nﬂﬂw_)mlﬂm_o‘wa o ﬁAwrn_wm‘“w;% . _.E‘m_ln_._)_q%mﬂ ik olid uwQ_ﬂMmE
K T == N BY O A W[4 Yo —
e x B Y W EIREE BT W g F
s = A= f] H L S
TudPr e Bl Cre  mwwm e o v
oo % o B gy N g P o k9 o oA B o B e M
Tm T I O TR T G 2 4 )
Bl TR - T . T A~ S A * PN ~=T o e T oW M
e R T I L B I B e - T e oy
W N = B Mode W oA W oW koW OM W OR W e e T

i:=Riem

v

A
!



gt A e e vlX e A A E2ERE 4% 315

LOG—COUNTS

ATOMIC MASS UMNITS

Fig. 2. Surface anaiysis of sample No.5 by SIMS
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Table 5. Surface appearance of the phosphated Table 6. Coating weights of the phosphated film
subsirates
{g/m¥
surface color(top/bot) No. contor odee
at b*
1 1.88 1.44
15/2.6 0.1/-0.2 :
1.9/2.4 0.1/07 2 218 188
2.9/2.7 “0.3/-0.6 ’ 233 157
16/1.1 05/1.1 4 21 149
3.7/05 69/7.7 | g 1.89 1.56
3.0/1.8 5.4/0.6 & 2.14 1.63
0.2/0.0 9.4/3.0 7 1.52 1.34
i 2.2/2.1 0.4/0.2 ] ] 8 2.26 3.04
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i alell qlad ajel gofo] 2lg & ArgHE gl FuEA A JAdE AT ol A
2 SRRASH T waE gl e 1 AEE o vk
&g ol Ql‘kl%i%f" gt e, 4F G, Qb A gl iF FOCS2 2 48 #
o A (No. 6 9L 8)ellAdyw vl Az AL HAow Hojn oz FCS2E2] 94gka
el el do] AHFE o 4 9l v} s Aeda 2 TEAEse gkl of =
A7) A EAsE Alde] gy A vpebdad odgre] gl AT Mg}
Holepd ebgal A "Aae s ofg} ghe] b5 AU e ole) i@ gl 4el.
| gzl Ele] Qabdnhg e FygalHAA] o4 wapaa gl ofdla xkd A gor A
e wE g oA Hoh e o £ ol ol Py BRY4e ¥EV) B
ik A AlHe] wukRaeks e de o olF gdigo] Ay EWe) saiEe] A4
T Table 6 7iAlatgel. of Zfe] elapd, & musteerg dadsted g dd dstEid
Ak 31Tt el el sSLEAEY]E detA oSt ol
1 Ee) 2 AR AW WgE Abslehg. Ao R odE A
A4l No. & B8l 89 glafof thek 25 AHYA 9L Ok ZoA g
GRapEvt. o gbA of elabdHeldy A 4+ 2ok
,%J'JI_Q}_ __.(OT Q‘LC} 01— s f)]
5.2 B
! ]
& Photo 2 Drum #|z2do o] olsbdagjd s A
dd sjurel QiAbelal A 73 Ayl AZRE P

) a ol L J
ACh R, Sabghaboll A s

AR SRR i

B Bx ERAE T A0 %




AR @R w A= 2 Ax

271 F%

37

width position

center

edge

Photo. 2. SEM micrographs of the phosphated sheets with the different surface

characterisitcs
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Photo. 2. SEM micrographs of the phosphated sheets with the different surface
characterisitcs
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