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Abstract

The control of internal stress is extremely important in electroforming because of the deliberately low adhe-
sion between the electroform and the mandrel. Excessive tensile or compressive stress can cause distortion,
separation problem, curling, peeling or separation of electroform prematurely from the mandrel, buckling
and blistering. Nickel sulfamate bath has been widely used in electroforming because of its low internal
stress and moderate hardness. In this study, real-time stress sensor has been used for stress control in chloride-
free nickel sufamate bath for 400 mm x 300 mm x 500 pm nickel electroform. It was found that compressive
stress found at low current density indicated the contamination of electrolyte, which is very useful in procuring
buckling and peeling of electroform. No compressive stress is allowed for plate electroform. The real-time
stress can also be used for accurate stress control of nickel electroform. The tensile stress was found to be
increased slightly with increase in nickel electroform thickness, i.e., from initial 1.47 ksi to 2.02 ksi at 320 um.
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Table 1. General stress guidelines for quality

Internal Stress
Range, MPa (psi)

<500 (72,500)
<100 (12,500)
<+30 (1,450)

Type of Application/Deposit Thickness

Electroless or Electroplating, 3~5 um

Electroless or electroplating, up to 25 um

Heavy electrodeposition, up to 100 ptm

. <+15~20
General electroforming, 1~2 mm (2,175~2,900)
Optical electroforming, 1~2 mm <45 (725)
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Fig. 1. Schematic diagram of stress sensor.
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Fig. 5. “Blister” formed within the plate nickel electro-
form due to compressive siress of 1.2 ksi.
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Fig. 6. “Peeling” at corner of plate nickel electroform by
tensile internal stress of 5 ksi.
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