




Effect of Additives on Zn-Ni Alloy Electrodeposition

H. T. Kim and Y. S. Jin

Technical Research Labs., POSCO

Zn-Ni alloys were electrodeposited from chloride bath to investigate the effect

of various additives on the alloy composition and surface morphology of coating

layer. The additives tried were the surfactant of naphtalene-derivative, saccharin

and aliphatic alcohol. Ni content of alloy deposit was increased by the addition of

saccharine and alcohol, while decreased by the surfactant. The surface

roughness and morphology were also influenced by the type of additive, and the

addition of surfactant contributed to the fine grains and surface smoothness. The

effect of process parameters such as electrolyte temperature, current density and

flow rate were also discussed in case of the mixed additives applied.
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Performance Characteristics of Zinc Alloys

David Crotty

Robert Griffin

MacDermid, Inc.

29111 Milford Rd.

New Hudson, MI 48165

Abstract

Electroplated alloys of zinc with iron. cobalt or nickel are being used to improve the

corrosion resistance of the coating compared with normal zinc coatings. Acidic and basic

plating solutions are being used to deposit these alloy coatings resulting in a wide array

of choices for the electroplater and the parts designer This paper explores the

characteristics of the plating baths used to deposit the zinc alloys and describes the

properties of the resulting deposits.
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Paper Not Available In Time For Publication

Cadmium Replacement Through Zinc Alloy Technology;

A Customer-Supplier Joint Research Effort

Victor Waldman and Mark Barnes

Automotive corrosion specifications drove the early development of zinc alloy plating with

mil. spec. requirements for cadmium, fueling the second phase of zinc alloy research.

Cadmium replacement through zinc alloy research encompasses many factors, such as

a comparison of corrosion results for various finishes, costs associated with complying with

current cadmium regulations vs. complying with zinc regulations, and plating costs

associated with both zinc alloys and cadmium. Also important js the adaptation for

commercial use of zinc alloy applications that were originally employed as cadmium

alternative in mil. spec. requirements.

For copies of this paper, please contact:

Victor Waldman, Research Chemist

Enthone-OMI, Inc.

P. O. Box 1900

New Haven, CT 06508

203-799-4931



Figure 5

Alkaline Zinc Nickel Profile
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Figure 4

Acid Zinc Nickel Profile
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Figure 2

Alkaline Zinc Cobalt Profile
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Table VII

Neutral Salt Spray Corrosion Resistance

(0.3 mil Thickness)

Chromate Zinc Plate Alkaline Alkaline Zinc Nickel

Zn/Co Zn/Fe

FWC FRR FWC FRR FWC FRR FWC FRR

Blue Bright 24 48-72 24-30 72-150

Yellow 60-120 160-250 160-240 400-700 160-250 400-700 300-400 700-900

Olive Drab 96-150 350-450 240-300 600-700 250-300 500-800 800-1000 1200-1500

Black 48-72 400-700 120-180 400-700 250-300 700-900

(silver)

Black 240-280 520-800 240-280 52 800

(non silver)

Note Blue Bright Chromates are available for Zinc/Cobalt alloys below 0 3% Cobalt



Table VI

Zinc Alloy Overview

Zinc Cobalt Zinc Cobalt Zinc Iron Zinc Nickel Zinc Nickel

Acid Alkaline Acid Alkaline

Typcal Alloy 04-10% 04-10% 03-10% 7-13% 4-7%

Content

Potassium

Electrolyte Chloride Caustic Caustic Ammonium Caustic

Ammonjum Chloride

Chloride

Boric Acid

Torque-Tension Less than zinc Less than zinc Equal to zinc Less than Zinc Less than zinc

(No Post Treatment)

Plating Efficiency 95-100% 50-80% 50-80% 90-95% 30-50%

Throwing Power Poor Good Good Poor Good

Equipment Acid Resistant Mild Steel Mild Steel Acid Resistant Mild Steel

Chromate Finishes Yellow. Drab Yellow Drab Yellow, Black Yellow. Drab Yellow Drab

Available Black Black



Specifications

1 Zinc Alloys GM 6280M.

Zinc/Nickel with organic coating GM 6138M

Zinc/Nickel with conversion coating GM 7153

General Motors Corp

2 Zinc/Nickel WSA-Ml P87-Al.

Zinc/Cobalt WSH-Ml P86-A. Ford Motor Co

3 Zinc Alloys PC 8955, Chrysler Motor Co

4 Plating Zinc-Nickel Alloy ASM 2417E. Society

of Automotive Engineers

5 Zinc Nickel Alloy. BAC 5637, Boeing

6 Hydrogen Embrittlement F519. ASTM.

7. Hydrogen Embrittlement PS 9500, Chrysler

Motor Co.

8 Lubricant for Torque/Clamping Force Control,

WSD-M13PLA, Ford Motor Co.

9. ZindCobalt B840, Zinc/Nickel B841, Zinc/Iron

8842, ASTM.

10 Microscopic Cross Section B487, ASTM,

11. Magnetic Thickness Measurement 8499.

ASTM.

12 Beta Backscatter Thickness Measurement

8567.8659. ASTM.

13. XRF Thickness Measurement B568 ASTM

14. Neutral Salt Spray 8117. ASTM

15 Kesternich B605. ASTM




























