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A study on the development of ultra-precision grinding system and manufacturing properties
for aspheric surface micro lens

S.Y. Baek(Mechanical. Eng. Dept. INU, AM Technology Co.,Ltd),
H. D. Lee, S. HKim(AM Technology Co.,Ltd), E. S. Lee (Mechanical . Eng. Dept. INU)

ABSTRACT

As consumer in optics, electronics, aerospace and electronics industry grow, the demand for ultra-precision aspheric
surface lens increases higher. To enhance the precision and productivity of ultra precision aspheric surface micro lens, The
development of ultra-precision grinding system and manufacturing properties for the aspheric surface micro lens are
described. In the work reported in this paper, and ultra-precision grinding system for manufacturing the aspheric surface
micro lens was developed by considering the factors affecting the surface roughness and profiles accuracy. And this paper
deals with mirror grinding of an aspheric surface picro lens by resin bonded diamond wheel and spherical lens of BK7. It
results was that a form accuracy of 3 gm P-V and a surface roughness of 0.1 pmn Ry

Key Words : Contour accuracy(BA}3 2 %), Aspheric surface lens(B] 78 #1=), Surface roughness(: L3 712 7)),
Truing(E %), Form error( 34 2 21, Grinding system(AF 23]y

1L ME = ouTw e REY AT 9 fue] Fadol
L)

MTEel whgold Wx: PetEel 218 AR v7Y A=E Qe PEe oy 7
BAR & ) gEe AT 7 AHgel goldm 2 Aol Hol gtk Akl TsEdze] HY
ek @ A=) WMEE o Fu wAY AF AF/lIM AESE PN DAEE aTsE
Azkol Fhsty] wiEel H, AR 717 dHupelz  AFel FgEE fUA=E AYss Yyl o
of FAHD 2 oo} RO FeAzoE wT  §AYRATE LA FF) o8 FUA=ET A
W Qs 2 DA} FehAa Ao, dat7] WRol FRel sdol EAZt siel HH S

F9 Wz: deidos A% EPHu 9o FAMAel @ AX2 ANl FeA A A
o ol A it Aze] 2PFE He ofo] mzi wyo] Atk old@ AL A2
5onkEE Y B2 Betel A% 242 4944 g 449 db uTd fo Az g a9
ghoh ey HITE A= FeEAE 2dIF A4S Aol oie A 9T sl fvh wTd 9=}
& WANA T A4S ARG BEHY wx 2 2L AE, o) ATE, TP @4 wAe) BT
e ez 4 gor e Figol dojNt  AmE u7d A= Fdelq vF FFoiadt o
F owe ol Atk NFAA wTYW FeRE A ek md Az AWl wel A BT
B @7 w7l @ AxE odon A FHaA opEslel AW wTYW YA w7 o
Bsol o FAA vio|Z2He] WE vlo]Z 2@ H9E vk welq nEWFel wTY AR

15



W2E FEHE Ae FAdzoE G2 FRE
a5 A uhel $EAA HEE 5 U ONC
T ALk Bastel, aFse Aol Ay
ol webd AEv)sh 2 Aus solopd wl o
43 AAIB AHAE F AEe,

uFY nlolzE @ze] A, Az ¥ BE
el A, wFW At A7) wEe] F3e)
2715 W4, BT £ A 270l HAu
AUV, aYn wTE BD2E AR @ F EYA
3He B4 pe 2o AEL g 5 Ax
g ok g7 B4 A2 FM ey
o) olFolAL A7 AAHD YO

wWepd B ATelAE 24D ¥TY velaz
W=2 7] A9 242 vTd ABAE s
91, ol NaPE ol gdte] 24% WTE ol
= Az e 4% 2 542 Yy,

2.1 ZHEY A4 JIF AlAH 7 E
£ @74 E 9% 4mm 979 viojag

25 7hFt7) g Aar Al 27 o] B o))

Fig. 1 & 2AZ v|79W A2 AxaEe jgs
£ Bojsn ot 79 =S FIE Ao &
98 @ 5 212 BHE T ATow aFY
o BAE 253 37U old &2 BAd Aol
o wlgE AL 7AEE ¢ A 9u. v7d
A4 71EE YA NC BEEZE EoA v3d

s JbEe shA Ak

22 8|7 A= M4

uFY Wze] HAE A=) 2 WA Yol
gepd A= FRED AAZE nelstel HaA
% el oloko] uTW chgyoR A Heloh
Quroz AgRR A fW UHe vFA W
Z

of 39 P42 o3 2o

C- X "' -
= +>C-X ()
1+l-(k+1)-C- K> 5

Z(X)

Z 52 3deo] FAHonAM vFY Fudo
Aol X = HTE Fo2Pee 3 3FAe
olth. A WA Fe 7ol Folm, F WA F
d ot i3 A S ouj7d ol sigHch o
714 k= ddsaas dFdHe g defa)a,
C &= w7y 2E 71 WS et Al
th ¢ 7RE XU Uy dFvg ngHoen
FAsHE vlTE Aol

16

3.1 7k HAUE

Mrasoing dem

7 .

L

|
innn
o et tucet
. -
Sapennt®

. ~M0 CORrammrs

Varsuon etk g
i ens

Fig. 1 Schematic diagram of grinding system for aspheric
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Fig. 2 Grinding process of aspheric surface lens
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Fig. 3 Schematic of the contour grinding geometry for

aspheric surface lens
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Fig. 8 3-D form for aspheric surface micro lens by
noncontact 3-D measuring apparatus (NV-E1000)
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