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Flatness measurement
by straightedge
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S ,%pg® Flatness measurement by
autocollimator & laser interferometer
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co\}/na Least-Squares Flatness Methods

®
%}{, }ﬁ %ﬁg Let the equation of the least-squares plane be
L=aX + Y+ (1}

where a. 4, and ¢ are coefficients. Using the least-
squares mathod, the following sum is miremizad:

]

E=73 (Z ~ aX, - bY, ~ ¢ff |2)
v

where (X. ¥, Z)[f=1,. . .. N}is the measured

data. Applying the variational principle, three equa-
tions can be obtainad as,

&~
Y IZ - aX - bY, - &)X, =0 (3)
!lt
"
YUZ - aX - bY, - cl¥, =0 |4)
=1
I'!
S -aX -bY,-c)=0 {5

(LR ]

Therefore, three variables, a. 5. andc. can be solved
by the modified Gauss elimination method. Thus,
tha deviation 42, of tha flatnass data from 1he laast
squares plane can be defined as

& = Z. — aX, - BbY, —
for /=12, . N (B)
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C°@"°® %# %4 (48 ® DINST6 o2 @t EX)

N =T < g H :
Bk AN G R E N g g i A B
Accuracy grade o00 o0 ] 1
Tolerance of flatness | 1+a/1000 2+a/500 4+a/250 10+a/100
u:ieng‘l'h iIn mm DINB7&-TOLERANCE OF FLATNESS  Units (mm)

a 000 Q0 0 1
100 0.0010 0.002 0.004 0.011
200 0.0010 0.002 0.00% 0.012
300 0.0015 0.003 0.006 0.013
400 0.0015 0.003 0.006 0.014
500 0.0015 0.003 0.007 0.015
600 0.0016 0.004 0.007 0.016
800 0.0020 0.004 0.008 0.018
1000 0.0020 0.004 0.008 0.020
1200 0.0020 0.0056 0.009 0.022
1500 0.0030 2.005 C.010 0.025
2000 0.0030 0.006 0.012 0.030
2500 0.0035 0.007 0.014 0.035
3000 0.0040 0.008 0.016 0,040
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B (5% BIRILEX1E) (TAERARILEKRL 4%) B4 um
Ak ~ > 3 EP%&
N BAREES & 7%= 3 [ = [ R
THhE HA | gme | vmEap | BF | BB 54 S =5 £ FB | axHm | ma | ONS
am | L | cva234-89 | 6B4987-85 Ly OLTT ) Dteiite= HLL = IS b= AS870 | CEJ | 7549B604
R (mm) 8575/284 | 1090575 | 83 10177 81783 | B751078 | 463C .
000 000 000 000 AA AA
300%200 360 1.0 1.0 1.5 1.5 1.0 1.6
300%300 424 1.0 1.0 1.5 1.5 1.0 1.6
400%250 472 1.5 1.0 1.5 2.0 1.5 1.8
400%400 568 1.5 1.5 1.5 2.0 1.5 1.8
630%400 746 2.0 2.0 1.6 2.0 1.9 2.9
630%630 891 9.2 2.0 1.6 2.0 2.9 2.9
800%500 943 9.2 2.5 2.0 2.5 2.9 2.6
1000%630 | 1182 9.2 2.5 2.0 2.5 3.0
1000%750 | 1250 9.2 2.0 2.5
1000%1000 | 1414 2.5 2.5 2.0 2.5 3.9 3.0
1600%1000 | 1887 2.8 3.0 2.6 3.0 6.9 4.2
92000%1000 | 2236 3.5 3.0 4.0 5.0
92000%1600 | 2561 3.5 3.0 5.0
9500%1600 | 2968 4.0 4.0 3.5 4.5 15. 4 6.0
3000%2000 | 3605 4.0 4.0
4000%2500 | 4717 4.5 6.0 5.0
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