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Mechanism research on lapping of optical fiber end-face
L IU Defu, DUAN Ji-an
(Cdlege of Mechanical and Hectronic Engineering, Central South University, Changsha 410083, China)

Abgtract : The materia remova mechanism in optical fiber lapping ispresented. With diamond lapping-film
whose abrasve grain 9zeisfrom micron to sub-micron, when the nominal Iapping pressure was 0. 48 M Pa,
the optical fiber end-face lapping experiment was conducted on optical fiber connector lgoping machine of
KEOFP-12. The experiment results show that there are three materia remova modes during lapping opti-
ca fiber ,i.e. brittlefracture mode, semi-brittle and semi-ductile mode , and ductile mode. These modes are
mainly controlled by abrasve grain dze; there appears brittle-ductile trandtion’ s critica point when the
lappi ng-films whose abrasve grain 9zeis 3U mis used to lgp optica fiber. And these material modes are an-
alyzed theoreticaly. The surface roughness can reach nanometer grade and there are not any scratches and
cracks on thefiber end-face when fiber material is removed by ductile mode; and only sub-micron grade sur-
face roughness can be gotten when fiber materia is removed by brittle fracture mode. It proves that the
ductile lapping mode is an effective method that i mproves surface quality of fiber end-face.

Key words: optica fiber lapping; brittle ductile trangtion; ductile remova ; surface roughness
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1
Tab.1 Materid and propertiesof dlex optica fiber
and diamond abradve

Ko/ MPa Jm v
H/ GPa E/ GPa

6.654%  72.1° 0.794° 0.17°

975° 0.25°
* MHT4 P [21:°
[16] (b)3Uu m
(b) Surface Igpped by 34 m diamond abrasve
4
4.1
2 0.48 MPa
, 3 000
(SEM) 2(a) 6U m
J ' (c)1Mm
; 2(b) 34 m (c) Surface lapped by 14 m diamond abrasve
;o 2(0)  (d)
Idm 0.5 m
, 6
0.5um , 3
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2 SEM (% 3 000)

Fig.2 Scanning dectron microgrgphs of lapping surface
of opticd fiber end-face( x 3 000)
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Fig.3 Rdationship between diamond abrasve grain sze
and surface roughness of optica fiber
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(b) Ductile mode
5
Fig.5 Materid remova modes during lapping optica
fiber
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Tab.2 CQutting depth of abrasve of different dzesof abrasve '
/U m /U m
6 0.037 6 , 3Um
3 0.018 8
1 0.006 3
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