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Effect of Anodic Oxidation Treatment prior to Reflow on
Uniformity of Tin Layer on Tinplate
Synopsis :

The uniformity of the tin layer on tinplate formed along the surface roughness on steel generally de-

creases after the reflow.

We estimated the uniformity of the tin layer by using the EPMA, and quantita-

tively investigated the effect of the anodic oxidation treatment prior to the reflow on the uniformity of the

tin layer.

The experimental results are summarized as follows.

(1) The morphology of the surface of the tin layer which was reflowed after the anodic oxidation treat-
ment was similar to that of the as electrodeposited surface.

(2) The uniformity of the tin layer on tinplate was improved by the anodic oxidation treatment prior to

the reflow.

(3) The occurrence of the iron sulfide products, which occurred at the deformed areas on lacquered tin-
plates after the retort test in the solution containing sulfide ions, depended on the uniformity of the tin

layers.

Key words : tinplate ; uniformity of tin layer ; reflow ; anodic oxidation treatment.

1. ¥

BEEBAZEME L L fEHEINTWAERED ZD4%L
i, T EEMBAGE (VY 7u—) 7O RAERET
EENDL, $TORTED L RLEVIRE CHERRINZL
BATH T EWED, TFEERMLTERREOMEAE L
%0, BROGHANEX/LIENTESL. L) DI,
AEDOFIFEDbONLRY X TIE, EHHVEMSR D X @i
BHEEOT IMbNEZ EDBE VD, FHRIEMEMMEED
M S EERENE 25, —F, {GRHE.S ) X @i,
AR EORGICET AR TH A0, V7O—1k, ¥
TR ORE LY X 0B ICHET S L AOLIREDLL
WCHEEE L.

S0 EOEME L LHER ORI, FETELETH
EOMIYDHHEREIZ 5720, PR MNIH -
T—HOEIIZD S sh+3FE, V7 —ilX D
WMERICZ CE T D T FRBRIMOMIM/NS 2D, L
7225 o THBNERO T TR OE S 3R MEH O TR0

EEIZHREL A LD —HENTH S,

AIfFETId, V7 U—HOTIRBOY—HELEL 5D
ERMEICHEAET DALY (BLEE)VD &2
L, V7u—#%OT3TROH—HE I KIZTT) 70—
"7 7 — FERALLEE O 2 W TRGET L 2o THs 3
5.

2. X B &

2-1 M

A e L CERZICTEMELRD 2R L.
AL DOARE 2 0.22 mm, FEEEIE 61 (HR30T), FfiMs
(¥ 0.41 pm (Ra) T&H 1, P AP ITH L, C:0.04%,
Mn:0.28%, P:0.011%, S:0.018%, Sol. Al1:0.047%
Tdh 7. '

A0 EiX, FNET VL) BB, HEEEREELE
1757205, Table 1 IZ/RT7ut A CHE LA 7
Do, 7205 YBEEFRVEERD - EETITYL,
FHE4%7-0 2.0~2.8g/m®> 0¥ ¥REBEHE s/ Y

FHIGE 10 AR EGHEBE KRS THRE FRICE 6 A 28 HEfF (Received June 28, 1989)
*  NKK $6805F3277 (Steel Research Center, NKK Corporation, 1-1 Minamiwatarida-cho Kawasaki-ku Kawasaki 210)
*2 NKK #Eshifi+ ~ # — (Technical Products Center, NKK Corporation)

— 116 —



SN ETEBOY—HERICBLIETTY 7a—Hi7 / — FE{LALE OR) R 599

Table 1. Preparation process of tinplate.
Tinplate Process

Unmelted tinplate P

Tinplate [ a P——R

Tinplate 1l a P—A—R

Tinplate I b P——R—C—E

Tinplate b P—=-A—R—C—E

P : Tin plating A : Anodic oxidation treatment
R : Reflow C : Cathodic reduction treatment
E : Chemical treatment (ECC treatment)

7 U — RGN E = v TiTv, # 250°C
AR MBZE L ICKR~NREASETEEGE L §F
Do XBEAETTER, JIS TEHLEHRAEEY %
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mA/dm?) % v — F®IL L, BAL—FEME» S HEAH
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2-4 TTEOXRERE&H—HRETM

HEAM ORHA B L OEEEOBIE, EXRE TN
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A : Undeformed surface B : Deformed surface

Photo. 1. SEI of the surface of tinplate [ a after
the retort test.
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HEULZZMLFE - ThoE3Nb2 5, /=X Vb
AN ETE, TTOHWEEIBNLTVEHERITRS
nZoldL, V7u—MBELEED & TaT}, ¢
TREOWEZ /AN PRY ZLFY—THD I &
HEROHLN. ThiE, V7e—IlX 0T FAARLL,
THRBEREOMEISTFAAGAL I L2k, sto
KEMKF L CTTRBEAORY — S FEL 270D
Th5b.

SN & JTaOREMIHOEKES X UFH—HOL k
W NERERTROFEEE BD B D Photo. 3a, b IZ/RT. ik
BT TEREZ R8T, ¥9B8ICA-s Ty
7 HERER SR, L bV NERTR I Z o ES TEGRIRILD
DEEHFR SNz, INLE TERRILWIIL S BEL 7
A, THIEZ Ty 70ERIIKY, TTBOY—HEN
PR TFT LD THS.

Photo. 2.

SEI and X-ray images of the products on the surface of tinplate [ a
after the retort test.
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Tin coating weight : 2.8 g/m?
Distribution of tin on unmelted tinplate analized by EPMA (Undeformed surface).

Fig. 1.
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Tin coating weight : 2.8 g/m?
Fig. 2. Distribution of tin on tinplate I a analized by EPMA (Undeformed surface).
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Tin coating weight : 2.8 g/m?
Fig. 3. Distribution of tin on tinplate Il a analized by EPMA (Undeformed surface).
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a: As received b : After the retort test

Photo. 3.

SEI of the deformed surface of tinplate [ a.

a : Unmelted tinplate b : Tinplate [[a c: Tinplate [ a
Tin coating weight : 2.8 g/m?

Photo. 4. Morphology of the surfaces on tinplates (SEI,
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a: Tinplate | a, tin average weight : 2.0 g/m’
b : Tinplate ] a, tin average weight : 2.8 g/m®
¢ : Tinplate Il a, tin average weight : 2.0 g/m?
d : Tinplate Il a, tin average weight : 2.8 g/m®

Fig. 4. Relationship between the range of tin
weight and the area % on tinplates of which tin
average weight are 2.0~2.8 g/m?.

Table 2. Area % of the low tin weight on tin-
plates.

Undeformed surface | Deformed surface

Tinplate la Ila Ib b
Range of tin 1.0~0 | 0.76% 0.01% | 4.45% | 1.52%
weight (g/m?) 0.6~0 0% 0% 0.05% | 0.02%

Tin coating weight : 2.8 g/m?

gm* DENE [a LN PEEIFEL B LD
RENT,

WIS &AM LIS >WT, BT &L 1.0
g/m? LLFB LU 0.6 g/m? LLT OER4 D4l w Hif& 12,
TAHHME% 250 & JaBLY lalcowTRDF
% Table 2 \Z/RT. WETTEAN0.6g/m®> LT OE
S, BETTEAN 0.56~0.61g/m2 THAHZ DD,
759 0 OERIZEY, ) 7a—TH L7 FeSn, &
SREH B EHENERO S EH L5 L HEE S
B, KMLETOTREOE—HE LM LI TOHE
PIZOHEERITLTVWD I LIRS NI,

£0x [aTid, RAMTHE, RNTHOVEFRD
A0 E JalllkTFBOY—HBEUIFRTFTH - /-
ZEnL, A E a2 TL bV MKER% 5min
1TV, BRFAL O LR ICHT -+ 5 BHIsI# 2 -~ R
Btk 0FM % Photo. 5 II/RT. RIfif/R L7, [HE&H
TT 7250 & Ta OikBRADEM (Photo. 1) & ILEL
L, MLIEXBEROKEVTS (BEBH) BXUY
BEAEEREZTTORVES (B AH) oy
HIZ2WTH D & [la TRERIALY O 4 5K B

A : Undeformed surface B : Deformed surface

Photo. 5. SEI of the surface on tinplate [ a after
the retort test.
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&0 3A/dm2
0_% - 0.2
0 0
0 1 2 3 4 5

QaA(C/dm?)

QA : Quantity of electricity of the anodic oxidation treatment
Area; 3. % : Area % of the area wherein distribution of tin weight
is less than 1.0 g/m?

SnO, : Reduction value of the tin oxide on tinplate after the ano-
dic oxidation treatment

Fig. 5. Effect of the quantity of electricity of the
anodic oxidation treatment on the amount of SnO,
and the coverage of the tin layer after the reflow.
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WEHER % Fig. 5 R T. 7/ — FEMLARER S
DML b A, TTRBILBEEISEML TWw5 I & 25,
TR CEREOHMASHBrs i, 72, U
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0451 77— r/dm® MY 5 FEL LAET 57,
1~5 7—ua >y /dm® O#HBETIRIZIT BB EHh
5, REBRFMHT TR, BEXERE 0.7 27— /dm?
PECHE Y 53T 9 BRLIEET, BH—ERE~RIZTTH
BEBERICEBILIRENS. 72, TITELEET
BEXERCREIDTTBRLERER, 7/ — FEMLOUHE
[RECEKFL, 7/ FE{ELHEEREE (0.5~

: Tinplate Ib, tin coating weight : 2.8 g/m?
: Tinplate IIb, tin coating weight : 2.8 g/m?
: Tinplate 1b, tin coating weight : 2.0 g/m?
: Tinplate [I b, tin coating weight : 2.0 g/m?
Photo. 6. Appearances of unlac-
quered tinplates after the retort
test.

a6 oW

a: Tinplate Ib, tin coating weight : 2.8 g/m?
b : Tinplate Il b, tin coating weight : 2.8 g/m?®
c : Tinplate Ib, tin coating weight : 2.0 g/m?
d : Tinplate IIb, tin coating weight : 2.0 g/m?

Photo. 7. Appearances of lac-

quered tinplates after the retort
test.

3A/dm?) IZ X AEBERBROON L o 7.
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FeSn, DHEERBTH 5. BE&BOWEME, K&

A RE S RIFTION e hs, Y7 o—FHfT
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Table 3. ATC value of tinplate.

Tinplate | a Tinplate [l a
Alloyed tin weight ggg/mz) 0.61 0.59
ATC value (p,A/cm 0.11 0.10

%, ATC RBRIC TR~

S0 & Ja NaoAEdFEB L ATC i %
Table 3 iZ/R9. ATC KW C ik, AERBEET
BIDHY— FRIBOFBEKEVZ L, T2bbLESE
RBOWBEUFBNTHLIEZRLTVS, D& [a,
Ma oW TREETIEB LU ATCHOAEEIZTS
bRGaholzZ &hb, ) 7u—§8i7 / — FERELEIZ
AFEBOEREB L UMIRICHEL B XITE v & W
IhB. Zhid, TFRRLIEE T TR LESICEL LTR
BREND 2, )7 u—ERET 20T T~
D IS E Y RIFE WD EELIOND.

3-5 WHILRETM

A ErAEGAME S LTHYSES, $3BRAK
LB 2R S5 2 e — B ThHD. Lok
bR R, Cr&E LT 4~8 mg/m” REDK
Mra st LBOEBE 7 06 bEETH S
M, —H, EBI7ULEINSELGEURBEEER S ET
(ECCAL38) HH&EEMm E* dh» s, iThbh T
BTz sTcidsnEx Ib, IbBLUohst:i
BLLMEMICOWT L MV FRERZITY, WRIEEE
P % 5P L 7. ;

S0 & Ib, b ZEMLHE, VIV IRKEES
min 1T o 72 % DK HHMER % Photo. 6 1Z7RT. MILEED
BRI, SR OERICE 55D ThH 7. T 5
EEFHELLLAESEDE IbEFE IbDEEDOL XL
FHALKET L L, WTFhoTFoH -, 2BIZBVWTH A
DNE Db DHFBREEIBRETH-72. 72, T30
EE20g/m® DEDE [bOBEELALE, F 2.8
gm2DAEN X IbDLANLEIFIFEL D57, Photo.
TS, BEHOWRD ZDOL ML FER (GABRERR . 30
min) HONBERT. BEZRCBLTLMIOBL W
U Y ZRIMTEHTEMILBREOERAS D S zh, &
D& Ibixl Ib itk L CTREOBREND 2V &
MREN, WHRICEEEPRIFTHSH 2 L AL LIS
AW A

4. &

ARG CRAZZY 70 —Fi 7/ — FEMEALELIZ X 0,
70 —RO$TIGOY)—HWREMEILEHE S0 X ITHEL
MELZZ &ns, RBEZEEOHTEME 2550 &
EZHLTIT) S 8ic Xy, wEOMNERE 25580 &
HOKREDOHEEIFITOF ML, HHEARD X
HDTTRBOE—WEMEFOLR0 & % HBHES %
Tk A THEETSZ EMUEEIC S 5 7.

UV 70—RHi7/— FELAEIZX ), TR bR
ok s, $£7:, V7 o—HoEmITY 70— %47
IHIKRONET TS E LT TOEREFYNL TV
HIEDPBESN, BIMLATIEEERZY 7 o—
DY T ORI EIZ, T TEOELDARIG—LHER =
NHEIERALZEE LGNS,

SRS — BRSO/ T BN B AT TRBOHE
HAMELZZEICEY, L MV MEOSRFEILD O &
AN & niz s, T ORI, (LR, BEKIC
BU LR S, AAGSOHEM TR TRES 25
ILEEOYUBIIANTHS Z EATRENT,
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