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GENERAL

The life of a single part or an entire assembly may depend on the treatment given to it before it is used. Innoplate’s MicroCrack 200 process can improve the performance of your hardchrome plating bath and prolong the life of your specific parts. Our process solves friction, wear and corrosion problems by increasing surface hardness. Your hard chrome plated parts will not only perform better but will last longer.

DEPOSIT HARDNESS

Hardness is one of the most important properties of a chromium deposit in industrial applications. A slight increase in hardness of any part will greatly extend its useful life even under extreme wear conditions. The MC 200 Catalyst will increase the deposit hardness up to 10 points on the Rockwell C scale compared to other chromium baths. This increase was determined by tests and confirmed by results of platers using the MC 200 Catalyst.

Type of bath
Rockwell C hardness

Standard bath
62 to 64

MicroCrack 200
71 to 72

WEARABILITY

Several types of abrasion tests have been conducted in order to compare the wearability of a MicroCrack deposit with deposits obtained from similar processes. One method is the Tabor Abrasion Test which showed much less of a wheight loss with MicroCrack deposits.

This increase in the wearability of MicroCrack is due primarily to the increased hardness and micro structure of the MicroCrack deposit.

FATIGUE LIMIT

All hard chrome baths have a tendency to reduce the fatigue limit of the parts plated. Some processes can reduce this limit by as much as 50%. A reduction of this magnitude can affect the performance and life of a part under severe conditions. With MicroCrack this reduction is not as great as with other processes. Parts plated with MC 200 vary only slightly in the fatigue limit. The following table illustrates test results performed on 4130 steel with varying deposit thickness. The results show a wide variance possible along with the distinct advantage of the MicroCrack deposit.

PROCESS
FATIGUE LIMIT – PSI
AVERAGE REDUCTION

Unplated 4130 Steel

Standard Bath

MicroCrack Bath
87.000 – 91.000

48.000 – 59.000

85.000 – 90.000
-

40 %

2 %

The crack structure is an important property of a chromium deposit. The cracks are responsible for the oil and lubricant holding properties of the chromium surface.

The MicroCrack 200 bath will produce deposits with approximately 1.160 cracks per square centimeter as compared to approximately 45 from a standard bath. This accounts for the improved lubrication properties of MicroCrack. The improved surface finish and lack of pitting also accounts for the increased wearability and serviceable life from the use of MicroCrack.

TENSILE STRENGTH

Tests were performed by various plant metallurgists after MicroCrack baths were installed in their plants. Many users reported significant improvements in the tensile strength and percent elongation of their hard chromium plated parts.

These results were confirmed by a research laboratory testing 4135 hard chrome plated steel. The MicroCrack plated parts showed an average of 3 % improvement in the yield point and an average of 2,5 % increase in the ultimate strength.

INTERNAL STRESS

Internal stresses are present in hard chromium deposits much as they are in cold worked metals. One explanation is that the crystal lattice is changed due to absorption of various catalytic agents and the occlusion of hydrogen in the deposit. These internal stresses are partially the cause of the crack structure in the deposit.

Compressive stress is desired in a hard chrome deposit as opposed to tensile stress. A MicroCrack deposit of sufficient thickness will have the desired compressive stress of 5.000 to 20.000 psi.

When the chromium deposition starts, tensile stresses are present on the order of 100.000 psi. As the deposition continues the tensile stresses lessen and finally become compressive as the thickness increases. Deposits from a standard bath will remain tensile until thicknesses of much greater than 0,125 mm (125 microns) are obtained.

The importance of the internal stresses is that they relate to the fatigue limit of the parts plated. Compressive stresses will lower the fatigue limit very slightly compared to a much greater reduction if tensile stress is present.
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MicroCrack deposits pass into compressive stress much faster and under a wider range of operation than thlose obtained from from a standard bath. The following chart illustrates the stress values VS deposit thickness and the definite advantage of MicroCrack.

TREES & NODULES

One of the distinct advantages of MicroCrack over other hard chromium plating processes is the reduces build-up of trees and nodules. Build-up occurs on the edges of the parts being plated due to the high current density at such points. This is especially evident with heavy deposition work where precautions are not taken for special anoding and masking. As the deposition continues this build-up will become more evident and eventually trees and nodules appear.

As an example one shaft was plated in the MicroCrack bath; another identical shaft was plated in a standard bath. Both parts were plated with the same anode under identical conditions with respect to current density and deposit thickness. Due to the heavy build-up of chromium, numerous nodules were present on the edges of the part from the standard bath. The part plated in MicroCrack was virtually free of nodules on the same edges.

This reduction of nodules is important due to the fact that while the part is in service, these nodules will break off causing a degradation of the chromium coating. Post plating treatments such as grinding or polishing are greatly reduces with resulting savings and higher quality parts as the final results.

CORROSION RESISTANCE

Resistance to corrosion is of equal importance for hard chromium as it is to decorative applications. Certain parts may be required to operate outdoors or in mildly corrosive atmospheres.

MicroCrack plated parts will far out-perform those plated in other baths under such corrosive conditions. This resistance to corrosion is due primarily to the superiour crack pattern, density and structure of the MicroCrack deposit. 

Tests were performed in order to prove this superiority of corrosion resistance. A 5 % salt spray test was selected as the test method. The parts tested were 12,7 mm diameter steel mandrels with a 0,3 – 0,4 microns Ra-value finish. These mandrels were plated under identical conditions to a deposit thickness of 100 microns. The following results are typical.

TYPE BATH
HOURS OF 5 % SALT SPRAY

TO FAILURE

Standard bath

MicroCrack 200
72

144

DEPOSIT BRIGHTNESS

Although the brightness of a hard chromium deposit is of little importance there is a correlation with other metallurgical properties. It is generally known that a brighter deposit will also be harder and have a finer crack structure.

This surface finish of the parts is not substantially effected by the deposit. A part that has a 0,4 microns Ra-value finish prior to the plating will have the same approximate finish after plating. This makes it necessary to polish or grind parts to the degree of desired finish prior to the hard chrome plating.

Since brightness is a physiological sensation it is hard to determine and measure. Frequently the brightness is measured by the degree of reflectivity on a scale of 0 to 100 % reflectivity. It has been determined that MicroCrack 200 is 40 % brighter than standard chrome.
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