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The Uniformity of Initially Deposited Layers in Electro-Tin-
Plating and Its Effect on Corrosion Resistance

Hiroshi KAGECHIKA, Yoshinori YOMURA, and Tomihiro HARA

Synopsis:

The uniformity of initially deposited layers will affect the corrosion resistance of electro-tin—plate,
especially its iron solution value (ISV). The uniformity of initially deposited layers, which can be
evaluated by ADC test (Anodic Dissolution Current Test) developed in our laboratory, will vary with
change in plating current density and the chemical composition of the plating bath. It is most affected
by the concentration of leveling agent. The initially deposited layers become more uniform with
increase in the concentration of leveling agent. The result seems to be different from the usual
concept of the optimum concentration of leveling agent in the plating bath. However, the present
result is effective only in the initial stage of electrodeposition which ends when 1.2 g/m? tin is depo-

sited on the substrate surface. In the following second stage in electroplating, high concentration of
the leveling agent gives adverse effect on the corrosion resistance. On the basis of the result above,
two-step electro-tin-plating processs has been introduced, which has independently controlled initial
and the second plating processes. It is shown that the electro-tin-plate made by this two step process

has high corrosion resistance.
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Table 1. Composition of experimental specimens.

Content %

Specimen G Mn P S Al Cr
A 0.045 0.23 0.012 0.019 0.074 —
B 0.074 0.36 0.019 0.012 — 0.006
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Fig. 1. Experimental proceedure.
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Fig. 2. The basic circuit for ADC measurements.
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Fig. 3. Potentiostatic polarization curve of tin
deposited specimen. (ADC curve)
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Fig. 4. Effect of plating current density on ISV
in the first and the second stage.
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Fig. 5. Relation between ADC and plating
current density in the first stage.
(ADC-Dc curve)
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Fig. 6. Relation between ADC and composition
of plating bath. (Speciman B)
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Fig. 7. ADC-Dc curve of various plating paths
with optimum Sn/Acid ratio.
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Fig. 8. Influence of Sn2+ concentration on ADG
and corrosion resistance [pilot line trial
(100mpm) : Specimen B]
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Fig. 9. Influence of electrolyte velocity (or line
speed) on ADC-plating current density
(Dc) curve. (Specimen B)
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Fig. 12. Effect of leveling agents on corrosin re-
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Fig. 13. Effect of ENSA on ISV in the second
stage. (Specimen A)

bDTH%5. ADC EOFBIcZE L < ISV oz
BEL.

Tinbth, WD & BT ORI EEB YR
BEBOH—2Im B LY, e ISV CHiixh s
S0 ZOMEWEZEHETIHROD 5 2 & ZRLTHY
5.

FIRDOER B2 RIS D Z X (scond step) DWW T
HIT07. L L %D D& B c o Ao 51
Fig. 13 i3 X 5 wifichitgd: (ISV) 24kxw 3%
EREOR.

— 200 —



X

BEAHOSHVESCRILPMBEHEREROH L LWEYE 969

ATC =B L iz Fig. 12 @R L7 & ifmaloE
Mz X HEABAFCEmRLTVWS. 2 =X ROEND
HH ATC 13Ey (BEFR) EZRL TS,

Pl D#E R 2 B IRINEI DB EN I HIHA D > & EXRE & 21
WOXEXME L TEANTRISNERETHDH T LHR
B, BCHD OB COEHNEETH 5.

4. E =

4.1 PNYPBEEOH—MLIHREEDOER

ADC 3RERCEHE S 5 EBHEEOH—E, HER
BECOBBOKTHREREZMBDRETHS.
OB AK LS KER (out ward growth) TH
D, SHWBRBERHBEIHAS N &> DREREEY
EAoBEERECX VERET AHEmMBREVE ST
VB, GFOFABEC I IR HBRIA S 72 D5
e T, HEEECHENELEREDOKE T L PBHES
T&%. &\ ADC {HZ RTHOE LM IV TIIEE
$B B DL — BB O =W TCHIRE — M ] S S
R EmT 5. X S RIEEE BRI
R LTH—CH M LSO ERER» 2B T5d0
EEZOND.

S0 EOWMEEITENEE D OXHE L OREICER
THEEBOBFERCERIND T LIIFNT b Al 7o
B4 OREE—TEE—3 D2 X OB O E L
PAE I Z T CWAEEREH DXL OMEREEE
ET5 L THRODTREEELRANRATSES.

54BNz TREBEEOEN-AEBEZBICIIE4E
{LOBIASBE A EIME TR LRV, &4boll
WMAERERES L E Ol &EBRALHE T 5@, #
ETNEBERORELETH S T &b RS
DOEMRHRE D, FE LT okts—M: (EEHEH) o
EE, BESMEOBE(EI 7 e KR L SR E
L7 B~ 7 n R RBOWM G2 B AR DD THS.
Z O EROH—EATT AR MR OZ LI E4E
BOWHIEED LR LT AEBOLBRNI~ /7 v ials—
LAEETHAHILERLTWS.

4.2 SHOBEHELMPESEEOH—tHE

VRN DB R FHEAD D X ERRE L D O EEERE L C©
B 7s £ R %2R L2 T L 3BERB oS BRI
FEELTWLZELERETEHDTHS.

HIERD D ZERRE & B D XERRE TR 5 DIRTE R
MR (Fe) E~DghoBHETH v #:EIEEHE Sn) |k
~NDFDBIETHLEATHDH. —RCHBETDH HBKE
WEEDSE D OEFOBEMBAIBH D OESEEDS
A VBT {ER2TRT. CWAGNER®, S.MEIBURE®) |1

~without addive | arioric_additve | norionic_additive
SOLUTION
O ~ 0 o)
o o o) 069 o
I 9&?;?? ‘L(‘)??‘O Ol?l?‘?
+
gD u]ajals]au]s]
O Sn-ion O additive -~ interaction
Qo
o 7709
o' Y1
i 9* 7 i
goooana
QROOOCCOO0C0
SUBSTRATE

Fig. 14. Mechanism of initial electro deposition
affected by leveling additive agent.
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