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surface/subsurface damage of Nd-doped phosphate glass experimentally. Results show that the surface roughness is
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affected little by spindle speed and load. Subsurface damage is much greater in low spindle speed or heavier load.
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Abstract This paper investigated the influence of abrasive size, load and spindle speed in grinding process on
=1

essential foundation for optimizing fabrication techniques of Nd-doped phosphate glass.
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Both surface roughness and subsurface damage are linear to the maximum nominal abrasive size. When the load is
o

doubled, the ratio of subsurface damage to surface roughness increases by 0.05. All the investigating results provide
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optical detection; optical fabrication; subsurface damage; laser glass; laser-induced damage threshold
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Fig.1 Optical microphotograph of the dimple
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Fig. 2 Relation of surface roughness PV and
grinding time
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Table 1 Influence of spindle speed on surface/subsurface damage

High speed /pm

Moderate speed /pm

Low speed /pm

Abrasive size Surface roughness dpy hssp Surface roughness dpy hssp Surface roughness dpy hssp
W10 2.61%0.06 9.8 2.32740.07 9.2 2.8440.03 10. 2
W14 3.82+£0.07 9.9 3.3340.09 12.6 3.5540.08 13.6
W28 6.20+0.19 25.5 6.26+0.13 25.8 6.2440.18 26. 8
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Fig. 3 Effect of spindle speed on removal rate
(load 20 g/cm?®)
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Table 2 Influence of load on surface roughness

peak-to-valley value

Load /(g/cm*) Load (g/cm?®)
20 55

Speed  Surface roughness Surface roughness

Abrasive

evel dpy /pm dpy /pm
High 2.61£0.06 2.8240.04

W10 Moderate 2.32£0.07 2.5240.06
Low 2.8440.03 2.7740.04
High 3.82+0.07 3.3040.07

W14  Moderate 3.3340.09 3.374+0.07
Low 3.5540.08 3.4240.09
High 6.20+0. 19 6.19+0. 07

W28 Moderate 6.26+0.13 6.43+0.19
Low 6.24+0.18 6.88+0.07
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Fig. 4 Effect of spindle speed on removal rate
(load 55 g/cm?®)
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Table 3 Influence of load on subsurface damage depth

Load /(g/cm?) Load (g/cm?)

20 55
Speed Surface Surface
Abrasive
evel damage /pm damage /pm
High 9.8 11.2
W10 Moderate 9.2 10.1
Low 10. 2 10. 5
High 15.1 14.5
Wi4 Moderate 12.6 13.2
Low 13.5 14.9
High 25.5 24. 9
w28 Moderate 25.8 26.6
Low 26.7 30.5
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Table 4 Relation of load with the ratio (k) of subsurface
damage and surface roughness

Load /(g/cm®)

Load (g/cm?)

20 55
Speed
Abrasive k k
evel
High 3.75 3.97
W10 Moderate 3.96 4.01
Low 3.61 3.8
High 3.95 4.4
W14  Moderate 3.78 3.92
Low 3.83 4,35
High 4,11 4. 00
W28 Moderate 4.12 4.13
Low 4.29 4.43
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Fig. 5 Relation between abrasive size and subsurface damage (a), surface roughness (b)
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