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International Standard ISO 3643:2024(en)

Rolling bearings — Ceramic rolling elements — Terms and 
characteristics of surface imperfections
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Figure 1 — Families of imperfections
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5 Surface imperfections

5.1 General
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5.2 Crack

5.2.1 General
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5.2.2 Open crack
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a)   Sample 1: surface of a ball – 
Optical view – [BF]

b)   Sample 2: surface of a ball – 
Optical view – [DF]

c)   Sample 3: surface of a ball – 
Electronic view – [BSE]

 

d)   Sample 4: surface of a ball – 
Optical view – [BF]

 e)   Sample 5: surface of a ball 
(zoom in an open crack) – Elec-

tronic view – [BSE]
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) ���������?���	���	�#�3G4������


Figure 2 — Examples of open crack without Si3N4 grains visible inside the crack

a)   Sample 1: surface of a ball – 
Optical view – [BF]

b)   Sample 1: surface of a ball, 
same as a) – Optical view – [DF]

c)   Sample 2: surface of a ball 
(zoom in an open crack) – Elec-

tronic view – [BSE]

Figure 3 — Examples of open crack with Si3N4 grains visible inside the crack
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5.2.3 Partially healed crack
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Figure 4 — Example of partially healed crack (surface of a ball – Optical view – [DF])

5.2.4 C-crack
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a)   Sample 1: surface of a ball – 
Optical view – [BF]

b)   Sample 1: surface of a ball, 
same as a) – Optical view – [DF]

c)   Sample 2: surface of a ball 
(zoom on a C-crack) - Electronic 

view – [BSE]
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Key
) chord length

Figure 5 — Examples of C-crack with chordal angle < 180°

a)   Sample 1: surface of a ball – Optical view – 
[DF] white light

b)   Sample 1: surface of a ball, same as a) – Optical 
view – [DF] UV light

c)   Sample 2: surface of a ball (several stacked 
C-cracks) – Optical view – [DF] white light

d)   Sample 2: surface of a ball, same as c) – Optical 
view – [DF] UV light

Figure 6 — Examples of stacked C-crack

a)   Sample 1: surface of a ball – Optical view – 
[DF]

b)   Sample 2: surface of a ball – Electronic view – 
[BSE]
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