FEIRT T - &2 T e UAER 2 0 ABLEER O 1011

SRR T - e TH L LB 0 o0

SLERSRAR O 41

© 1991 ISl
Yriddiidiiidds

s 3L

I

TASZERY - IRRAERR Y - RIEISHT - KR AT

Characteristics of Electrolytically Chromated Steel with Dispersedly

Plated Granular Tin as Substrate

Hiroaki KAWAMURA, Noriaki KAGUMA, Yoshiki TAKESUE and Osamu YOSHIOKA

Synopsis :

Granular tin was plated on steel prior to chromate treatment.
The granular tin plating was obtained by extremely low current density electrolysis or by reducing the

concentration of additional tin plate.

The dispersedly plated granular tin improved the weldability for sanitary can production because of its
lower electric contact resistance, and gave a good corrosion resistance because of its cathodic protection
action to steel in comparison with the conventional Tin Free Steel.

Suitable covering area of the dispersedly plated granular tin on steel substrate was found to be 15~70%.
Key words : tin plating; laquer adhesion; weldability; corrsion resistance; crystal structure; can

production.
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Table 1. Tin plating condition.

Condition

Bath composition Electrolysis condition

SnS04 : 80 g/1 CD: 2 A/dn®
1 Phenol sulfonic acid : 60 g/1 Flow rate : 55 m/min
Additive (EN) : /l Temperature : 45°C

CD:10~15 A/dm?
Flow rate : 55 m/min
Temperature : 45°C

SnSO, : 80 g/1
il Phenol sulfonic acid : 60 g/1
Additive (EN) : 0.01~0. lg/l

Table 2. Electrolytic chromium-chromium oxide
coating condition.

Electrolysis condition

CD: 50 A/dm?
Flow rate: 55 m/min
Temperature : 55°C

Bath composition

Cr0j3 : 30 g/1
H2504 0.3 g/l
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137215, =512, 205°C, 10min CHEBES % L7 &
IBATES BB O £ 405 L, 250°C, 2min TOBER b
11 o 72, EHEEOFE L, FHREHIC>WTE, Ffor
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Fig. 1. Schematic diagram of measuring polariza-
tion resistance.
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Photo. 1. Microstructure of tin coating electroly-
tically deposited on steel surface with low current
density standard ferrostan bath.
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Fig. 2. Chemical analysis of point A area in
Photo. 1.
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Fig. 3. Chemical analysis of point B area in
Photo. 1.

Photo. 2. Tin distribution of tin coating electroly-
tically deposited on surface using low additives
ferrostan bath.
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Photo. 3. Microstructure of grain boundary on
steel surface after removing tin coating.
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Photo. 4. Microstructure of a standard tin coating
electrolytically deposited on steel surface using low
additives ferrostan bath.
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a) Electrolytically deposited tin on steel surface using ferrostan bath without EN

(

(b) Electrolytically deposited tin on steel surface using ferrostan bath with 0.01 g/1 of EN
(¢) Electrolytically deposited tin on steel surface using ferrostan bath with 0.10g/1 of EN
(d) Electrolytically deposited tin on steel surface using ferrostan bath with 0.50 g/1 of EN

Photo. 5.
low additives ferrostan bath.

Microstructure of tin coating electrolytically deposited on steel surface using
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80~85mg/m?, 7 U AKMEELHE (Crre LT) 13
~16 mg/m? QP & L7:. Fig 4 3, EBICLHHEE
ML EEEEERGEHCRLAEDNTHS. Sn OWE
RAET T I LA, FRWEES Sn 0o SEOT
BRASTLAT - T A, Sn OHEEE 70% LLTIZT 5L,
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Ao THRALZ Sn BidmL, # Sn 2R L TH
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DEDPHoTwAELDEEbNDL., T Sn OEEHOK
T2 TEEILL &\ Sn AT AL, 728 2
i, Sn 47 0.5g/m> T, Sn OEEEY 20% L35 &,

: Speed 7.2m./min, force 50kgf
Lap 0.4mm, frequency 60Hz

Baking condition : 210°C, 20min

Tin covering area : O=0.98 A=054

(Sn/specimen area) @=0.72 [(J=0.18

Welding condition
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Fig. 4. Effect of coating weight and covering area
of tin on available welding current range after
baking.
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Fig. 5. Effect of tin covering area on amount of
residual metallic tin after baking.
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Lacquer : Epoxy-phenolic

Lacquer baking condition :

180°C, 10min— 210°C, 10min — 205°C, 10min
O =Specimen
(O : Low Addi, @ : Low CD)
&=LTS, O=TFS—CT

8'0—]-O°O~O OO
O

Se
8or oo

4.0

T — peel strength (kgf,/5mm)

2.0

0 1 1 1 L
0 20 40 60 80 100
Tin covering area (%) :

Fig. 6. Effect of tin covering area on T-peel
strength after baking.
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Lacquer : Epoxy-phenolic
Lacquer baking condition : 250°C, 2 min
O =Specimen
(O : Low Addi, ® : Low CD)
[O=TFS—-CT
i
g ™ m=0m2_ o
E ™~
£ 6.0 (d
o
g °
= [ J
s 40
g8 [ ]
|
—
20
\
0 1 1 1 |
0 20 40 60 80 100
Tin covering area (%)
Fig. 7. Effect of tin covering area on T-peel

strength at high temperature baking.

Lacquer : Epoxy-phenolic
801+ Tin covering area :
(Sn./specimen area)
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o ® =072
I
8 O=018
® W= TFS—CT
§ O =1LTS
8wl
£
3 Q ®
N O
g
g 201
(o]
|

/ A
0 Al EAS- -
1 1
0 1.0 1.5 2.0 2.5
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Fig. 8. Effect of drawing ratio on lacquer adhe-
sion after drawing manufacture.
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Fig. 8 13, Sn DEERE 1T A -5y —L LT, &K
DIz WTTF— THIBE X B EEMA R %R L. Sn
o LML, SRR TS Sno o &0
BEE M LM LEEMES T L L, Sn o HEE
A% 20% LLFCid TFS-CT ISE WL #EM 2R L 72,
LTS &, KREBRTEZ %o 2H—5FMHT, KO 1:4
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DTS EDS 572, LTS Do &40 L 512, 1
HO) Sn o XEMTH—IISn oo & LK, ERY
O AFRALER & 5 L 72 50RHE, BRI B AT BN

Photo. 6. SEM observation of lacquer film with
attached tin after delamination ( E 0.5).
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Fig. 9. Chemical analysis of point A area in
Photo. 6.
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Cr

Si
Ce sn Cr
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Fig. 10. Chemical analysis of point B area in
Photo. 6.
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Photo. 8. Corroded areas after under film corrosion test in 0.4%N CH;COOH + 1% NaCl
solution storage temperature of 37°C and storage time of 30 day.

(@)

Tin coating weight (g/m?) : (a)=0.18 (b)=0.54 (¢)=0.98

() TFS—CT

Dissolved iron (ppm) : (a)=18 (b)=16 (¢)=4.9 TFS-CT=118

Photo. 9. Under film corrosion test after drawing in 0.4% CH3;COOH + 1% NaCl solution
storage temperature of 37°C and storage time of 30 day.
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Lo BRI, LR & RO Fe-Sn & &8
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KU TR AR TR L 2R AR L7z, TFS-CT £ %
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3:-4-2 WANBEYBENE

Photo. 8 13, Fig. 1 O AKBREE 2 HV, &Kl
DWTHEER, YAMTE 100g, KRS 3em DI/ O AT »
FEANLREE %, AWM (CH;COOH 0.4% + NaCl
1%) #C, 37°C, 30 HE#EE S ¢ 2 ROBRKELR
L7:-. ZEk2HKIC Sn 20800 - & L3k, T &
LCANZ TFS-CT L A% DRV E R L 724,
LTS BB TRAE AN, BREE= Y —OfHFR
Tk, PIIcBVC 3 H L bMEFEOBARMENLRL TW
725, RER (FREF 20 BUBE) 0B\ TiE, LTS DA
A 2 H XD KEL R AEMMEALRT. LD L,
IBLIR S % BRELFIC A bY, BERERECH—0
EY SR TR, TFS-CT »&K b Fe 0BiNE
DHL, BELLBGLRLIBRC R, ZomE
oYt A E, LTS HBRETHAELES LAKERKE
LT, LTS O®EHEE T 5t KEEI» L > T
HEbEZOND.

Photo. 9 i3, K IZK D H 2.0 THO ML =K
BHoYBARTE % 20, 50, 100g © 3%, £ X 3cm @
A5y FEIRFITICAN, BEHW (CH;COOH
0.4% + NaCl 1%) <, 37°C, 14 AR s €20
BARIKEL, 14 AERREOEN Fe 22 /R L2,
Photo. 9 127”4 X 912, H## & LTANRL TFS-CT
3 (LTS 340kt 2.0 o CckiEFMEEEz L, &
BT Ehdo7), 3ERDRYF v FEHUSMNC, £
bt TEEPETLTVAS, 2L T, #HH Fe®db
FRIRIC Sn 20 HD 5 X LD DI EHAEBImICE V. F

7o, ZEHRIRIC Sn 2 LD o E L2b D, Sn =AY
MT B LA CBETEESERE S WA HEIH 5.
TFS-CT @& MLl & - CEM 7 0 LFLEKED
BRIEEICA, BEFEEHOKT, BEOHERIOKT
HELZDH>T, 277 v FHRUSCOBEIEITL
borHETshs, LaL, WAMICHTS Sn 204k
HMEREC, LTS BEO Sn o2 WwiHlgtid, B
KBaOM/NE (N CEE QRN 7 v 7, FIHEK
FTEL T2 WES) ORHERER ORI
LLE, LTS &% Sn & TEEIKIZ Sn 2 58® -
2% LRRORAEE RN, L% %0 iKRE
Tt TFS-CT &8t EE D D R vas, MLEMmz 7%
BEIIE, Sn OBREBEL LICL D TFS-CT X ) #
NE-WHREDBEME %R L, DRD % &~ & L
THEFFTE%.

4. #

SRR L2 252K Sn 2 0B - & L7121k, &2
O AFRNVEE %t L 7o RIELEESA D Sn 0 5 & &L,
FOEHIZOVTRE LAHEL I LD LERDES I
b,

1. Z2R2IRIC Sn A MNKREIC T LD, & E8¥D
FHiEE LT, (1)K CD oo & (2 )KBERMFIC &
BOoENWEMTH Y, FNEKRRICEITSD S BN
15~70% Db DOHELN D,

2. BN Sn 2 — 1l E LB AICHELTR
MR R R L2, S Sn O IR REEIR T,
Mo, FELED & Lk oTWAZ EITKD, B
BEED Fe-Sn A& OMEmEEG Y % <, €& Sn »*
BRI s TwhlzoeELOND,

3. BEHEN : Sn OWBEIRBL T HICLIHAVE
e h, LI, Sn OF AL ETINZLEE L 725,
BILUMIBEOBBEAMOWENEFL . Thid,
Sn DB EN TV RWEDOEMR 7 0 LABBMERK KD
BEEEICILDDEEZOND,

4. WA : Sn DT R ERRICTEHD - ESETH
Sn O T A ARREERIALTED, K SnHo &
RIS BT H, BERIKDIML 24T L9 2REM
Tk o THU MM BRERFRIZH LT, Sn®
F 572w TFS-CT L hHEHICENLS.
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