Operating Conditions for Tin Reflowing:

Plating thickness, in. ..................... .... Oop(f)l(;gggﬂ 0 OOIglaf(l)g%OM
Immersiontime,sec. .............. ... ... ... .. 6 ) 2—16
Temp. of oilbath, °F ................ ... .. .. . 490 480-510
Acid neutralization value, \
mgKOH/gmofoil ....................... .. 2.7 2.3-6.6

Troubleshooting for Tin Reflowing ,//

Problem Cause ARemedy

. - T

Etching Acid neutralization Remove part of oil bath
value too high ; and replace with new oil

Dewetting Tin coating too thick / Plate for shorter time

Part not cleaned well
before plating ,

Check cleaning cycle

Streaky cid neutralizgfion value Add fatty acid flux
o low )
Not fully bright Tin cRating'too thin Plate for longer period
of time
Spangling Moltedl tha comes in con- Increase in quench. Lower
tagt wity water in quench parts more slowly

Determination of Acid Nefitralization\Value:

1. Weigh 6 to 10 grafns oil in a 250-nil Erlenmyer flask and add approximately 50
mi of 3A alcohol (a methanol-ethanol mixfure) previously neutralized to a pH of 7.0.

2. Carefully heat ¢he solution on a hot-plate with stirring until one or two bubbles
appear on the surfacebf the solution. .

3. Remove the solution from the hot-plate, add five drops phenolphthalein indica-
tor and immediatelf titrate with 0.1N sodium hydroxide from clear to a pink endpoint
that persists for 10 eeonds.

ml NaOH % 5.611

Acid Neutralization Value mg KOH/gm oil = ,
weight oil sample, gm

A N O D E S

INDUSTRIES Tin/Tin-Lead

WHERE METALLURGY Balls » Slabs ¢ Chunks ¢ Bars
MAKES SAVINGS RFE's Electralloy - Anodes are manutactured from the

A SCIENCE highest and most select grades of virgin tin and lead
RFE Industries available to meet industry standards for purity. Our strict
i9 Crows Mill Road  QC specs have made RFE’s anodes the choice for PC
Keasbey. NJ 08832 boards. semiconductors, connectors. strip/wire and spe- -
(201) 738-5200 cialty job-shop plating industries.
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TIN-NICKEL ALLOY PLATING
by S.K. Jalota

Electromanufacturing, Inc.
Milford, CT

Tin-nickel may be electroplated directly on basis metals such as steel, copper, brass
and on an undercoat of copper or nicke!l on zinc diecastings. The alloy is an intermetal-
lic compound of approximately 65% tin and 35% nickel.

Tin-nickel alloy plating offers a replacement or an alternative 1o decorative chromi-
um plating for a number of indoor and outdoor applications because of its attractive
faint rose-pinkish color which gives it a very pleasant appearance. The alloy is resistant
to corrosion and tarnish and has good contact and wear resistance, Its hardness lies be-
tween those of nickel and chromium. It has excellent frictional resistance and the ability
to retain an oil film on its surface. Tin-nickel-alloy plating solutions have deep throw so
that where there is a problem in plating chromium in deep recesses, tin-nickel is an alter-
native. Because of these and a2 number of other properties, tin-nickel alloy has found its
use in light engineering fields and in the printed circuit board manufacturing industry as

-an excellent etch resist and a substitute for gold.

Tin-Nickel Alloy Plating from Fluoride Baths:
Solution Composition:

Stannous chloride’anhydrous (SnCl). .. ... 6.5 oz/gal 49 g/L
Nickel chloride (NiCl,6H,0) ............ 40.0 " 300 7
Ammonium bifluoride (NHHF,) ........ 7.5 " 56 "
Control Limits:

Stannoustin . .................. 3.5~ 5.0 oz/gal 26-38 g/L
Nickel. . ...t 8.0-11.0 ” 60-83 7
Total fluoride . .. ............... 4.5- 6.0 " 34-45 "
PH e 2-2.5

The solution pH can be adjusted by additions of ammonium hydroxide (to raise)
and ammonium bifluoride (to lower). The total fluoride content should be at least as
high as the total tin content (both stannous plus stannic).

Operating Conditions:

Temperature. .. ........o.vvnnn. 150°F 65°C
Voltage. . ...oovviiiie i 2-4V
Cathode current density . ......... 25 amps/ft*? 2.8 amps/dm?

Agitation is not necessary for thin deposits but mechanical agitation may be neces-
sary for thick deposits, Continuous filtration is necessary to remove the suspended mat-
ter.

Anodes: :

Only nickel anodes may be used. Alternately, tin anodes may be used in conjunc-
tion with nickel anodes in the ratio of 2:1 respectively. When tin anodes are used, they
have to be taken out of the solution during idling periods. It is not necessary to take out
the nickel anodes. When only nickel anodes are used, tin content of the solution is main-
tained by regular additions of anhydrous stannous chloride.

Solution Preparation:

The plating tank is 2/3 filled with water and heated. The required quantity of nick-
el chloride is dissolved first. Ammonium fluoride is added next. Stannous chloride is
added when both the nickel chloride and ammonium bifluoride have been dissolved.
Ammonium hydroxide is used to adjust the pH between 2 and 2.5. The solution is dum-
mied for 4 to 6 hours while filtering it through activated carbon before it is put to use
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Effect of Process Variables and Contaminants:
For a given concentration of tin and nickel in a solution, the factor exerting the

most profound influence on the deposit is the fluoride content. Since fluoride has com-
plexing action on tin (stannous), an increase in fluoride content will decrease the tin
content of the deposit and vice versa.

Free hydrofluoric acid content should be maintained between 6 and 12 g/L to avoid
{oss of brightness and burning in the high current density areas.

The presence of grease, oil and organic contaminants in the solution will give rise to
serious pitting of the deposit. The presence of lead over 25 ppm is very harmful to the
solution. Metallic impurities such as copper, antimony, iron, zinc, cadmium, etc, under
200 ppm have no detrimental effect on the deposit but can be removed by dummying.

Troubleshooting:

1. Cloudy deposits are due to
contamination.

2. Dark deposits in low current densit,

copper in particular if more than 50 ppm.
3. Gray deposits in high current density areas are due to high tin (stannous) con-

tent, lack of free fluoride content, iron contamination above 750 ppm or chromium
contamination over 50 ppm.
4. Burnt deposits are d

ance.
5. Loss coverage is due to excessive iron contamination.

6. Poor solderability is due to surface passivation and aging.

lack of nickel content, low temperature ‘or organic

y areas are due to metallic contamination,
ue to lack of tin content, low temperature, and pH imbal-

Plating from Proprietary Baths:
Tin-nickel alloy may be electroplated with the use of proprietary additives in fluo-

ride baths. Incorporation of proprietary additives allows the operation of the process at
a little lower temperature range (120-130°F) and pH between 4 and $, resulting in bright

and ductile deposits.

Tin-Nickel Alloy Plating from Pyrophosphate Baths:
Because of the corrosive and toxic nature of fluorine in fluoride baths, pyrophos-

phate baths have been developed which operate at lower temperatures and near neutral

pH
aths con-

Bright deposits of tin-nickel alloy have been successfully obtained from b
sisting of the following composition and operating parameters:

Stannous chloride (SnCL2H,0). ... .- - - - 3.8 oz/gal 282 g/

Nickel chloride (NiCl:6H;0)........ . 4.2 " 313
Potassium pyrophosphate (k,P,0,3H.0) .. 25.8 " 1922 "
GIYCIIE . e vvvvar v nms s 2.7 " 200 "
TEMPEratUIE . . v vvererrrerersssorss 122°F ) 50°C

) 2 E e A 7.5-8.5

Current density .. .coveeeerroeoraer s 4.8-14 amps/ft?  0.5-1.5 amps/dm?

m this. solution does not vary with

The composition of the alloy obtained fro
tion in the content of individual me-

changes in pyrophosphate concentration, but varia
tals, tin or nickel, changes t
8.5 are undesirable.

he composition of the alloy. pH values below 7.5 or above
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ZINC PLATING
by Herb Geduld
Columbia Chemical Corp., Macedonia, OH

Each of the thre
day (cyanide zin ¢ general types of bright zinc plati
C S : plating el : .
duce bright, accepte}l’;gzrgse’ alkaline non-cyanide baths, inde:tczl;gl);ties in general use to-
posits when operated correctly. To help tltllce te)?e”iS)’ \;vm pro-
: ctroplater de-

termine Wthh electl Olyte would be p
L ular 1 atiatio. adva tage
best for his artic nstall t1 11, their ntages

| BRIGNT CYANIDE ZINC PLATING ELECTROLYTES
Advantages:

1. Oldest processes i ‘
ce in Bse; familiarity of ith op
2. Most forgiving electrlytes to poo); pree-]::riplo)',ees v:/}t{h eperation.
. Excellent covering poXer. caning;
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. Non corrosive electrolyte) .

Disadvantages:
1. nghly toxic electrolytes reqNrin
g. gﬂ; not deposit on most cyan

. High temperature operati
deposits. peration e
;1. Relatively poor bath conduc; vity
. Cathode current efficiencie drop.

yanide waste treatment.
cat treated and cast iron parts.

bove 105°F costly or impractical for bright

amatically at higher current densities.

selves, ghe overall ease of operation, control
cyamgie content of the bath. The, re u;-:
run supply because their higher oferal;
gged-in organic and metallic impurities
-out. The mid-strength baths, however

antially less drag-out, that mc;stc ide
t formulations. yanide

Advantages:
. Least toxic zinc electrolyte
. Waste treatment simplest r
.. Low make-up costs. '

. Good plate distribution.

. Can be used in stee] plating tanks,

Disadvantages:

1. Requires close
control of zinc
L metal conten i i
2 é?tylv 'tolerance to poor pre-plate cleaning - vl daily amalysis
3. Biticiency drops rapidly with lower metai contents k

4. Low toler.
ance to metallic i ities i
5. Deposits ha Impurities in make-up salts a .

Ve a greater tendency to brittleness than cyaI;cijd}:eatr)gt\galcr mpurities.
s.
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