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Data Interpretation 5: Coatings

N. Randall
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DLC-on-Steel (coated diesel injectors)

Coating: Diamond-like Carbon (DLC)

Thickness: 2 µm

Substrate: steel

Application: industrial cutting tools
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DLC-on-Steel (coated diesel injectors)

Main body            Tip

Ball diameter: 10 mm
Slurry: 0.2 µm Superfine

Typical abrasion times:
Main body: 30s with 60º angle
Tip: 20s with 60º angle
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DLC-on-Steel (coated diesel injectors)

MAIN BODY TIP
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DLC-on-Steel (coated diesel injectors)

Two critical locations
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DLC-on-Steel (coated diesel injectors)
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DLC-on-Steel (coated diesel injectors)

Expect significant statistical variation on rough industrial coatings !
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DLC-on-Steel (coated piston rings)
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Al-on-Si

Coating: Aluminium

Thickness: ~ 1 µm

Substrate: Si wafer

Application: microelectronics
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Al-on-Si

Pop-out event
typical of Si

Small Cracking
events

Observations on load-depth curve (cracks, pop-out)

P vs d2 analysis shows us the approximate coating thickness
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Al-on-Si

Small cracking eventsAl Elastic Modulus

Si (substrate) Elastic Modulus

Depth profiles:
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Al-on-Si common in semiconductor applications

Automated Si Pillar CompressionShear test on wire bonding

(Courtesy of ST Microelectronics)

Whole-wafer mapping

Gauge Factor of MEMS Mechanical testing on chips Testing on Piezoelectric wire


