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Abstract

Non-passivated electrolytic tinplates without conventional chemical treatment self-oxidize
in ambient atmosphere to form yellow stain on the outermost surface during the long-term
storage. The degree of vellowness of the stain increased linearly with the oxide thickness
due to the interference color of the $n0, Even though the thickness of the oxide layers was
very thin, less than 100A, it exerts an undesirable influence on the can-making processes,
particularly the stripping behavior after ironing.

Investigations were carried out on the morphologies of the coating layers, the changes in
oxide thickness during successive can-making processes and the average friction coefficients
with the different oxide thickness. These oxide layers were broken up and distributed within
the bulk tin coating during the ironing process. This redistribution of the oxide layer pre-
vented smooth pressing-aside of the tin coating layers, resulting in an increase in the iron-
ing friction coefficient. As the friction coefficient was increased, the residual stress along the
can wall thickness(i.e., the hoop stress) was also increased. Due 1o both the oxide layer ac-
cumulation, which increased the friction coefficient, and the hoop stress, can stripping effici-
ency without roll-back is reduced.

Key-words | Electrolytic Tinplate, Drawing and Ironing, Tin Oxide Layer, Friction Coefficient)



162 R

2relE 41309 A3z 1997

1.4 =

B3| 270 (two-piece can)& Fho] £ (body)

Zlend)g} ¥ Bpog 749 A& 7
F2 HEE Aoz d8 AHEHX Ao R
& aAz ALEE ABNETYRE Y
of @ HT 28 g/mie) FHE HAI=F
B Rem Farke]l g7 wEh 2 Ho FAF
Izl EXZ dAlsln BHGE Exsld A
A FEE.

cRe Balagle] B 7i2e =gg.9s)
ofe]elyd (drawing-and-ironing, D & 1) wde]
g8 Azdog gunes ddele)(D & DA
ozl el Hr|FHEFRRE ooy
A XH FHEFFO HEHEE do o)
e & ¥AE %&i = GRAE Al u
A & (washing) =
A]-/(-]o] o3} ‘[:]_i)

)

E

[ & Jo

&
o

r

& ol
e FMEEEL dr] FolA MHE F 9l
0¥, 1% A E/ 98] HAE FAFE

E E(sodium dichromate) £9H8-& )&% A4

z 2ol E(chromate)x &) & HA 514 o,

SR RE Al ‘z"c‘!“ AgrolE A g 4]

AEtA e #RE glom, I Al ofololy
HEE BT Etf;_uﬂo}fé dgo] glemz A
HEAAA Aelde] w5g oF WA #ag 5
deng dedzl Favb 42 el AR
717t B ¥ F glonz AnwyE 438
A dorgiths Fue] gt ARHAE A&

|
3R] e ArFHEFATY] XVEE trlEd
MR mESe] 9% dMom B
%Mﬂ, ko (yellow stain)o] 2§t

A *’fﬁﬁﬂ"ﬁ ih &4 5»? deel] A Fpga T

st29 upEA 7 RESET B wﬂ:‘% & 0}01
oy 7FEAl #H(ear) 7}t 4514 Ly 2z 9l

 {stripping )}~ F-" (roll-back) ©

]
Beke ooyl 2 o)W, WAl 4 I

£ YEAZL FE Gre Aol §

AR

2 Ao 34 = el dudy B4
& FHHE 3 gBge] ARy AYFYY
oleloldd shge] Qojd wlEEHel o P
WA s 2ASG T B mEEel
g WAsy] A SESE PR B3] 8
8 =8yt ojeloly FEd) PlAE FYE

)
Bt
T
e
it

AzE] e T AFoEY FF 255
A WP 28g/mie|H, ZRHE HeE
AAIEA gn A el acetyltributyl citrate
(ATBC)RF 2~4mg/m* =3g Flejth AR
A 2E3FEN 39y 455 545 ATBCH
SfrErel] whEt ?ﬁ‘?f}‘iitk
Table o] Aj#& mHel bshife] st chE A
Sax B8 wo] A8 LA Be A, 22
oz WEE A, P B4 Hol AT A
F2 FEEICH Table LofA 2% (Yelow-
ness)‘“ CIE LAB System&® ©o]-&5ted 217
{color and color difference meter, Tokyo De-
nshoku Model TC-1500MCY2 =38 zhelth
CIE LAB System2 Z#A|Zd9¥& (Com-
mission Internationaie De L’eclairage, CIE)7}
1976 F<) dng Ao w¥Wger AHs
+ CIBE 1976 L*a*b* color space ©32 Ea2j$
o, BuxE el L3, &5 (red/green) el
a®, A M(yellow/blue)e] b&kez AR L



AV FHEB AR EBHAO]

Ful 22 AEEFAe cholold 7hgAl A v A 4 193

Table 1 Specification of the specimens with dif-
ferent surface appearances

'Speclmen| Surface ‘Yellow-| Can- -TCdn making |
No | gpeereme s msking|  Difecr |
A | MNoyelow sain |-108| o | No defect
’ ” (150 ~ | -

C  |Partial vellow stain 2.37 o} Water stain

D iHeavy yellow stain. 5.26 i 0 |Severe roll-hack

E { " [ 448 i o Severe roll-back

F ” | 5631 - -

G ( ” | 7.05 | - -

H s’ 641 | - -

I } ” ) 5.22 | o Severe rol-backl
| J ” 4.64 ( - -

* The marking "0" in the column indicates that the
specimen was formed to the body of a two-piece
can in a commercial can-making line.
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Fig. 4 Change in microstructural morphology during can-making processes:
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