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RESEARCH INTO THE IMPACT OF THE BASIC POLISHING 
PARAMETERS OF OPTICAL PARTS ON POLISHING TIME 

Valeri Bakardzhiev 
Technical University  Sofia, Plovdiv Branch 

 
Abstract: Polishing optical materials is an essential technological process for the optical 

manufacturing. It is achieved light transmittance and accuracy when polishing the optical surface. 
The process is mainly performed by a machine, but it takes a long time, thus affecting the efficiency 
of the whole optical manufacturing. While polishing, the operator adjusts the angular velocity of the 
polishing tool, the angular velocity of the workpiece and the force of the workpiece on the polishing 
tool. The aim of the paper is to research whether the polishing stages are affected by the angular 
velocity of the polishing tool, the angular velocity of the workpiece and the force. 
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1. . 
 

, 
s 

 
rad/s 

 
rad/s N 

 

i Y       
1 600 41.89 31.42 4.9 661.84 438032.00 289907042.25
2 720 52.36 29.32 4.41 831.58 691526.30 575059853.56
3 1200 62.83 26.18 2.94 1115.46 1244242.01 1387897177.82
4 1500 73.3 23.04 2.45 1394.16 1943685.66 2709811285.18
5 1680 83.78 18.85 1.96 1782.83 3178477.10 5666679227.52
6 2160 94.25 15.71 1.47 2061.53 4249921.23 8761355859.58
7 2520 104.72 12.57 0.98 2340.24 5476718.65 12816830679.10
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8 3060 115.19 8.38 0.49 2728.96 7447204.31 20323097603.80
9 2880 125.66 5.24 0.98 3002.49 9014957.53 27067336863.81 

10 1920 136.14 12.57 1.47 2179.00 4748026.95 10345935423.82 
11 1320 146.61 18.85 1.96 1465.56 2147879.21 3147855457.83 
12 720 157.08 23.04 2.45 971.11 943052.77 915807069.77 
13 480 167.55 26.18 2.94 586.67 344176.90 201916858.89 
14 300 178.02 29.32 4.41 197.05 38829.78 7651515.46 
15 180 188.5 31.42 4.9 -78.48 6158.53 -483298.63 

2. . 
Regression Statistics 

Multiple R 0.981440909 
R Square 0.963226257 
Adjusted R Square 0.953197055 
Standard Error 202.6889807 
Observations 15 

 
ANOVA  

df SS MS F Significance F 
Regression 3 11837048.95 3945682.98 96.04215838 3.5873E-08 
Residual 11 451911.0518 41082.8229   
Total 14 12288960    

 
 Coefficient Standard Error t Stat P-value Lower 95% Upper 95% 

Intercept 4191.20 222.94 18.80 1.03728E-09 3700.51 4681.90 
 -5.05 1.16 -4.35 0.001150672 -7.60 -2.50 
 -104.77 19.30 -5.43 0.000207266 -147.25 -62.30 
 -5.28 110.73 -0.96 0.962853998 -248.99 238.44 
 

  
b0=4191.2    b1=-5.05    b2=-104.77    b3=-5.28                               (5) 

 
                                                             (6) 

                                                                 (7) 
                                                               (8) 
                                                               (9) 
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