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An Ammonium-free, Acid

00
d Zinc/Nickel (12-15% Ni) Process



Requirements 

Technical requirements
High plating speed (current effici
High thicknesses of depositsHigh thicknesses of deposits
Uniform nickel content in the dep
Excellent throwing and covering 
E ll i iExcellent corrosion protection
Direct plating on cast iron
Easy to passivate y p

Decorative requirements
High glossHigh gloss
Bright deposits 
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of an acid zinc/nickel process

ency up to 90 %)

posits (12 – 15 %)
power



Important prer

Installations optimized for acid zinc/n
Separate electric circuits for zinc a
Separate rectifiersSeparate rectifiers

Professional support by cooperation 
platerplater

Well equipped analytical laboratory 

X-ray and AA to monitor the process
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requisites

ickel processes
and nickel anodes

between supplier and 



PERFORMA 5

ApplicationsApplications
Rack

Cast iron (e.g. fittings, swive
Spheroidal cast iron (e.g. bra
Sinter metals

Barrel
Screws according to approva
Cast iron (e g fittings swiveCast iron (e.g. fittings, swive
Sinter metals
Drywall screw

It is important to evaluate the geom
deposit in all current density range
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560

ls …) 
ake calipers)

al by the OEM
ls )ls …)

metry of the parts to obtain a sufficient 
s.
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560 – Bath parameters
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560 - Bath parameters
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* Consumption of additives also depe Consumption of additives also depe
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560 - Bath parameters

ends on drag-outends on drag out.
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Function of the single electrolytFunction of the single electrolyt

Zinc
T hi h Z t ti lToo high a Zn concentration low
zinc concentration < 25 g/L (3.3
can occur in the high current de

Nickel
The composition of the alloyed lp y
resistance depends mainly on th
Too low a nickel concentration lo
corrosion resistance is decrease
lead to a higher nickel content. W
will become brittle and the corro

INDEX I - 8 PERFORMA 560

560

te componentste components

th i k l t t i th d it Atwers the nickel content in the deposit. At a 
5 opg) burning and excessive Ni alloy 
nsity areas

layer and subsequent corrosion y q
he nickel concentration of the electrolyte.  
owers the nickel content. Below 11 % the 
ed. Too high a nickel concentration will 
When the Ni content is > 16 % the layer 

osion protection will decrease.
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Function of the single electrolytFunction of the single electrolyt

Potassium Chloride
S d ti lt f thServes as conductive salt for the
leads to burning in the high curr
co-deposition. Too high a chlorid
deposition and reduces the cloudeposition and reduces the clou
increase the dissolution of zinc a

B i idBoric acid
Buffers the pH of the solution.

Sodium acetate
Buffers the pH of the solution. 
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te componentste components

l t l t T l hl id t te electrolyte. Too low a chloride content 
rent density areas and lowers the nickel 
de content increases the nickel co-
ud point Also too high a chloride level willud point. Also, too high a chloride level will 
anodes.
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Function of the organic additiveFunction of the organic additive

PERFORMA 560 BASE
Works as basic brightener over 
Eliminates burning in the high cu
Make-up concentration: 45 - 55 p
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560

eses

the entire current density range
urrent density areas
mL/L (4.5-5.5 %)( )
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Function of the organic additiveFunction of the organic additive

PERFORMA 560 ADDITIVE H
Increases the cloud point of the 
Make-up concentration : 20 – 24

PERFORMA 560 BRI  
Works as brightener over the en
concentration (> 3 2 mL/L 0 32%concentration (> 3.2 mL/L, 0.32%
Make-up concentration : 1.6 – 2

INDEX I - 11 PERFORMA 560

560

eses

electrolyte 
4 mL/L (2.0-2.4 %)

ntire current density range. Too high a 
%) leads to brittle Zn/Ni deposits%) leads to brittle Zn/Ni deposits.

2.4 mL/L (0.16-0.24 %)
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Equipment
T k d l l iTanks - coated steel or plastic. 
Ventilation – necessary to maintain
Temperature - Heating / Cooling reqp g g q
equipment

Note: During work stoppages it is neNote: During work stoppages, it is ne
temperature at  a minimum of 28 °C
running to avoid crystallization of sa
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 the MAK-value.
quired via Glass, Ceramic or PTFE q

ecessary to maintain in the electrolyteecessary to maintain in the electrolyte 
C. Filter pumps must also be kept 
alts.
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Equipment
Fil i d i iFiltration and agitation

Continous filtration is mandatory
of one to three times the bath vo

d d i i 10 3recommended pore size is 10 - 3
Agitation

We recommend a homogeneous
best results. A  vertical cathode m
deposit. The use of Venturi-nozz
part geometry very carefully rega

Rectifiers
Two separate current systems (r
15 - 20 % of the current should b
to the Zn - anodes.
The residual ripple of the rectifie
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y to avoid roughness on the parts. A turnover 
olume per hour is necessary. The 
3030 µm.

s, soft air agitation (oil- and dust free) for 
movement additionally improves the 
zles is possible and has to be adapted to the 
arding flow, nozzle direction etc.

rectifiers + connections) are necessary.       
be directed to the Ni - anodes and 80 - 85 % 

rs must be below 5%.
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Equipment
A d / A d bAnodes / Anode bags

Pure zinc anodes (99,99 %) and 
The surface ratio of Zn/Ni must b
b d b th idlbe used because they can rapidly
The voltage can then rise to over 
Titanium baskets.
The material of the anode holderThe material of the anode holder 
are used the voltage should not e
hooks.
The anode to cathode distance sThe anode to cathode distance s
The anode bus (copper) should b
a plastic cover or plated with ~ 50
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electrolyte nickel anodes have to be used. 
e 7:1 to 5:1. Titanium baskets should not 

b d ith i l ti lt ly be covered with an isolating salt layer. 
r 10V which leads to the dissolution of the 

should be Titanium When Titanium hooksshould be Titanium. When Titanium hooks 
exceed 10V to avoid dissolution of the 

hould be at least 25 - 30 cmhould be at least 25 30 cm 
be protected from the Zn/Ni electrolyte with 
0-70 µm sulfamate nickel (recommended).
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EquipmentEquipment

Anodes / Anode bags
Polypropylene (PP) bags should
use, the anode bags must be le
then carefully rinsed. A regular c
During longer work stoppages (~
taken out of the electrolyte to av
construction of the plant should 
l t l t l b delectrolyte can also be pumped 

tank.
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d be used to cover the anodes. Before 
ached in dilute hydrochloric acid and 
cleaning of the bags is important.
~ 1 - 2  days) the zinc anodes should be 
void a rise in the zinc concentration. The 
allow for hovering of the anodes. The 
i t t t t ll d h ldiinto a temperature controlled holding 
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Pre-treatmentPre-treatment

Usual pre-treatment sequence:
PRELIQ or PRESOL Soak clean
PICKLANE Pickling
PRELIQ or PRESOL Electrolyticy
Activation (Hydrochloric acid 31
Rinse (mandatory to avoid iron 
PERFORMA 560 Zn/Ni current dPERFORMA 560 Zn/Ni current d
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ner

c cleaner (anodic)( )
 %; ~ 50 mL/L, 5%)
impurities in the Zn/Ni electrolyte)
directly after immersiondirectly after immersion
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Post-treatmentPost-treatment

After the Zn/Ni electrolyte, parts ha
carefully. Extended times in the rins
the potential for the deposit to beco

We do not recommend acid activat
cases, parts can be activated in a d
solution.
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560

ave to be rinsed quickly and very 
se tanks should be avoided to eliminate 
ome passive.

tion prior to passivation. In exceptional 
dilute hydrochloric acid (pH: 3.5 - 5) 
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Influence of bath parameters on

Influence of pH
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n the nickel content

Influence of temperature
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Influence of bath parameters 

Influence of th

14
16
18
20

[%
]

6
8

10
12

Ni
-c

on
te

nt
 

0
2
4

0,25 0,5

INDEX I - 19 PERFORMA 560

560

on the nickel content

e current density

1 2 4

A/dm²
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Cloud point
The cloud point is only controlled b
ADDITIVE H – concentration.

clouding point depending on 
Cl - concentration
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by the chloride- and PERFORMA 560 

clouding point depending on 
ADDITIVE H  concentration
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Comparison of metal distribution

alk. ZnNi
plated
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: alkaline Zn/Ni and acid Zn/Ni

acid. ZnNi
plated



Properties of P

Fast deposition rate

Consistent alloy deposition across all cu

Excellent throwing power

Excellent corrosion resistance

Can be applied directly to cast iron

Easy to passivate/chromate

Deposits are bright

Very Low tendency for by-product forma

Easily and predictably replenished with 3Easily and predictably replenished with 3
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PERFORMA 560

rrent densities (12 - 16% Nickel)

ation

3 additives3 additives



Advantages of

Benefits to applicator

Very stable and productive process

Consistent high quality production

Will not chip or flake in barrel instal

Eas and economical to operate (oEasy and economical to operate (o

No additional replenishment of PER
ADDITIVE H is needed after prolonADDITIVE H is needed after prolon

Deposit brightness can be controlle
PERFORMA 560 BRI

Excellent technical support provide
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s 

lations (at normal thicknesses)

onl three additi es)only three additives)

RFORMA 560 BASE and PERFORMA 
nged work stoppagesnged work stoppages

ed from semi-bright to very bright by 

ed by COVENTYA technicians


