29 3 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol.29 No. 3 2007

:1001- 2486(2007) 03— 0113- 05

B v S
(1. , 410073;
2. , 150001)

:TH161 tA

Study on Precision Lapping and Polishing Technology of
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Abstract: According to the functional requirement and material characteristic of microwave ferrite substrates, the simulation process

of relative motion trace was studied in the parallel lapping and polshing area by using coordinate transformation method, and it provided

the theoretic foundation for the reasonable selection of processing parameters. The influence rules of various parameters on lapping

efficiency were studied with the orthogonalizing experimental method. On the basis of the above, the parallel lapping and polishing

experiments of microwave ferrie substrates were completed by using the optimum combination of processing parameters, and the quality of

these substrates satisfied or preponderated the requirements.

Key words: microwave ferrite; substrate; orthogonalizing experiments; lapping; polishing

[1-3]

0. 5mm, <15Hm, <

:2006- 12— 15
: (2004035530)
(1974—), ,



114 2007 3

20Mm, Ra <0. 1Hm,

X6l 380B- 1(6B)

rd
SOON N N N\
! \ NN\ \ A~ X .
NN N \\ ey
L / NN ﬂ./'{:
/O 7 -
vl Pl ‘x// / I AN
% /! / // / \\
MU XA /A IS
Y W Y T
\, \ \ N
6 5 4 3

1- FEES -9 3-TEEE -l SRR 6K

1 X61 380B- 1 2 X61 380B- 1
Fig. 1 Appearance of X61 380B— 1 model machine Fig.2 Machine stiucture in machining area
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Fig.4 Relative motion trace in various radius Fig.5 Relative motion trace in different time
’ s (
), ,
2
2
2 2
2 2
2 2 2
2 2 2
2 2 2
2 2 2 2
2 2
2 2
2 2 2 2
b 2
2
2 2 2
; 2 2
2
2
2 ]" 2’ 3
1

Tab.1 Experimental conditions in lapping process

SiC w7 + s
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Tab.2 Experimenial factors and levels
1 2 3
(N) 8.5 17 22.5
(‘r/ min) 10 20 40
(min) 20 30 10
3
Tab. 3 Experiment design scheme and removal rate
Fy Fr F3 (Hm/ min)
1 1 1 1 1 0.84
2 1 2 2 2 1.48
3 1 3 3 3 2.61
4 2 1 2 3 1.26
5 2 2 3 1 1.75
6 2 3 1 2 3.03
7 3 1 3 2 1.40
8 3 2 1 3 2.71
9 3 3 2 1 4.02
tF( ) Faf ) . Fa(
) .1 3, 2 3 . 3
) Ra< 0.2Vm, 6 s
7

Digital Instruments NanoScope Box Statistics

Scan size 80.00 #m - .

Scan rate 2.001 Hz 5 JNg ‘,\H A m

Shntens sipia 200 i:{:‘:rlnuan v;’;\? t’;m'

Beie e R

Mean roughness (Ra) 172.55nm
Max height (Rmax) 18304 m

Skewness -0.193
Kurtosis 3.382
Peak Thresh ref

Peak Thresh (S6rms)
Peak Threshold

10 pt mean (Rz)
Peak count

Max peak ht (Rp)
Av max ht (Rpm)
Max depth (Rv)

Av max depth (Rvm)
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Fig.6 Microscopic patern of substrates after lapping Fig. 7 Measure result of wughness after lapping
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igital Inst ¢ Box Statistics

Eclfn“zu r:;na)oszo;c Z range 1.853 um
Soan rate 2.001 Hz ]){l::l %?04%095::
Number of samples 256 me =
Image Data Height Rms (RQ) 73.670 nm

Mean roughness (Ra)  39.442 nm

Data scale 5.000 #m Max height (Rmax) 1.853 pm

) Skewness -3.449
Kurtosis 45.782
[ view angle Peak Thresh ref
XX light angle Peak Thresh (%rms)
Peak Threshold
10 pt mean (Rz)
Peak count
Max peak ht (Rp)
Av max ht (Rpm)
Max depth (Rv)
~ // Av max depth (Rvm)
60\ \ P Area Thresh ref peak
wd 0 ; Area Thresh (%rms 10.000
A X20.000 5 midiv deg 0 200 400 600  s0om ArceThresh (i ) o
9.001 Z5000.000 m/div Surface area 197751 nm’
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Fig. 8 Microscopic pattern of substrates after polishing Fig.9 Measure result of wughness after polishing
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