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Study on optical connector end grinding with thermoplastic resin

grindstone
= I FEH R QR Iy FHS**
Yukari IWABUCHI Yuichirou TUDA Shuya KAWASAKI
Per R Oz rkes NG PR T*
Hikaru SASAKI Hayato TAN Hiroshi MATSUURA

Abstract: The end faces of optical connectors must be precisely machined to reduce the loss
during connection. We attempted to achieve good surface property results similar to those of
loose grain grinding that employs thermoplastic resin grinding wheels and uses only abrasive
grinding. In this study, the number of revolutions of the grinding machine was varied to

improve the machining accuracy and to reduce the grinding time. A surface roughness of 3.2
nmRa was obtained at a rotational speed of 400 rpm and 40 rpm. In addition, we reduced the

grinding time by 1.5 min.
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JABIE Y AT DO RN, 7 7 A =
W KRB RT — 4 DIRENFREIC T2, Zh b
IR SN D eax 7 213, RO IAKI O
T DU ORE BN TAR D S5 [1].

—fRIZ, 6T 7 A SO N LI E E BRI
AT T, WEBERCRIBEE 2217 5 2%, N TRER 23
Wz &0, 27 V=2 X 2BREDOE(L: EDORY
BRDD. TOEFRT D720, Fox lTEFTE
PERSEIG 2 FA 72 [ E RRREAF I O 7T, B BfERR kL AT
J& & [F% D 10 nmRa UL FORmEMHRZGL 2 &
ZHEL LTS, F8UE, IRV T
%, HB#5 200 rpm, A5 30 rpm CHFHISEER 21T
VY, 5min KFCORMHL S & LT 6.8 nmRa 735
HILTWA.

AWFZETIL, WFHIEERE O BIRAEROMRE A2 2,

INTAGEE A b & AFHIRER O REAE 2 B s L, K
FLS Ra O[AZ SEATHIIE & Fol L 72t 2R, BA4F
REHH S DHFONTZOTHETD.
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[ ERCRIAFEINC 1X, B L MERtIE 2 VD 2 &
D—WRETE08, BRRLAS Y L R PR 23 B LT 5
BAEND D0, WEMTIIEES 2V, Fhic
% LT, BVATBMERHIE BT 5 = & Tk - BR

L, mAT L LT 28 E R > T 5.

ZOREEIENT 2 LT, T HICAHEIEMZ KB
WAL L, MRS R S 4, FRRLO s A3
FAELICK WEB R, TO-OREMIICwHEL
THY, BEEERCKRIAIY & el LT, BAVrTam st
fEIZ & 2 [E SRR AFENE 2 A MIZBW T HERE
HIZBNWTHAZIEEZ b D[2].

Ry FENIZAATMERBIIE CHIRY 7 2=
L7 74 K (PPS: Polyphenylene sulfide)
ZRWT, kA28 EL7-. PPS I3 280 C @
AlS, G RS 200 CRRE &0 ) K
B, RIS CEME, NI TE, MRS E
NTEY, PPS OMFHMEREN LKA DRI £ TH
BB TITH T ERA[EEZR T2, Ry RANZERIR
L72[8]. & 1 1THRA DRI ST & R 3. BRRLIC IS,
X — 7 REEE 8000 DX A ¥EY REMWT, £
FE 50, EA 3/ mm, EX 1 mm OAZERL
7-[4].
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B4 1 I FEBRICH WIS E OBEIK 3% 2
(ZEBRSRM 2R, FEBREEE XN b AdRi,
A2 N 0, [RIRFICEER 2 BAR32 & 9 12l
LT, axr ZI3ERENEZRIZ HT-9DI1Z,
HANZRH ZH#800 DFELT 0 2 FHVWCHID,
100~120 nmRa (2 L7=. JeATa7E ¢l HrH) &
B 21T o728 2 A, sXHrHI O E D
MR, FEHES Ra (X2 HFHI D 54.6 %/ &
Mmoto. ZOOMEIFR Tzl Lz, EBr
FIEAZ LLFICRT.

1) L — V%S (LM : Laser Microscope
LEXT OSL4000) T2 17 # i % 5 1%, 100 %
DfEFRTIRE L, fHiE S 340nm Ta R 7 X0
Huly,  BES, RS, A2, Ao 5 RAHIE L,
T EREHT A2 L TREHMS 2T 5.

2) ax T X LA EERERICEY L, N
FRESEZHEL 1IN OMEEZNTS.

3) 0.5 min = &2 R 7 X EWFERE HELY 4b
L, DERBRICU—T S cRmM S 23U,
5.0 min ¥ CHFHIT 5.

F 7=, AFHNCHW A S BFEIRT & ARl v
— VRS E VT, 5 5L 100 [FOEE TR
2L, MR OBA OFRE DL, HFEERE
R L7z,

Table 1 Pad molding conditions

Degree of Concentration 50
Bond PPS
Abrasive Diamond
Diameter 35 mm
Thickness 1 mm

Rotation mechanism

Spring

L

Connector

AN PR
)

S —

Fig. 1 Grinding machine

Table 2 Experimental conditions

Processing method Dry
Workpiece Optical connector
Rotation(rpm) 200, 300, 400
Revolution(rpm) 20, 30, 40
Machining time 5 min
Processing force 1N

IRevolu‘cion mechanism

WFHIEGE X, A 22T 572D T O
heag RiffRoR(D), 2) THELE. ol38
MR & NROBRELL, SITAERONEE, v I ZBRENES
L U7 HERO L, 0 1ZEEEH LS OEE
DFE (0~360° ) THD.

x = Bcos B + ycos(a *0) (1)
y = Bsin B + ycos(a *0) (2)

A @< ax 7 2Oz X 2 b
5127, A5 20 rpm DOFEO Hifis 100 rpm,
200 rpm ZH#ET 5 &, HEEEL 100 rpm DRF X
Db HEEE 200 rpm DR HIFRA B 222> T
W5, DFEVEAREEMH LTI TE TW
HEEBEZBND. Lo TARFERTIE, AT
7212 B#E% 200 rpm, 300 rpm, 400 rpm, A
#5540 20 rpm, 30 rpm, 40 rpm Z A G HE -G
9 K —TITo Tz,
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Fig. 2 Moving locus calculated by rotational
speed 20 rpm and orbital speed 100 rpm
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Fig. 3 Moving locus calculated by rotational

speed 20 rpm and orbital speed 200 rpm
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Fig. 4 Moving locus calculated by rotational
speed 20 rpm and orbital speed 300 rpm
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Fig. 5 Moving locus calculated by rotational

speed 20 rpm and orbital speed 400 rpm

4. RERHER

MHEIRFIC K5 FRmEH SO E2X 6 1T L,
HIEfECTH 5 10 nmRa D& ST FEVERR 2 5% 1T 7=,
6(a) D H 5 200 rpm DR EHLE D2 %
5 &, ANEELC 20 rpm, 30 rpm, 40 rpm DJIEHT
0.5 min T 52.6 nmRa, 46.0 nmRa, 39.4 nmRa.
5.0 min T 6.4 nmRa, 6.8 nmRa, 4.8 nmRa &
7o TW5. X 6((Dh) HEEE 300 rpm O S
DAL, A5 20 rpm, 30 rpm, 40 rpm DJIE
0.5 min T52.8nmRa, 27.2 nmRa, 33 nmRa.
5.0 min T 5.4 nmRa, 5.8 nmRa, 5.2 nmRa &
725 TW5. X 6(c) HEEEL 400 rpm DOFE S
DEAIL, A#sE 20rpm, 30rpm, 40rpm O
IEC 0.5 min T 21.4 nmRa, 46.8 nmRa, 28.2
nmRa. 5.0 min T 4.8 nmRa, 3.4 nmRa, 3.2
nmRa L7825 TW5. KMl S O/ MEILH#R
400 rpm, /A#z5 40 rpm, HFEIRERE 5 min BEOD 3.2
nmRa t72-o72.

6 O(a)b)c) % tbig 4% & Airfd K& < 72
HIZONTREMH I OZLENHML, RS
NEL DR H 5. R E LTIt RERH
0.5 min ¥ CTIIREM S BRI L. 22 H
B 5T L, WFEIRE A 3.5 min~4.0
min (2725 & REAL I NLE LTl % & A
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Fig. 6 Change in surface roughness with
rotation speed

NhHDH., ax7 XugmEOFREH IS, 0.5 min ¥
TIZKIBIZEAT A0, a3 Iwizg -0
ML T LY IABBERZ N NLLEEZLND.

£, 2L LTREH S AED LTHLHT,

F M & DA R DR I 72 W S0 HE NS
DERGT IS B o Tz, (NS, HESEO 2 (20 rpm,
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200rpm), (20rpm, 300 rpm), (30rpm, 400
rpm) DOREOEED 1 min BFD 77 7 O,
DO Ll L TREM S OZRN V72T,
ZAUE, MEIFICIN TEARELS KRG, 77 w7
PDHTRENOI T L2 Sl kO fERE LT
KITHEIOEEH E LI VMEIZ e 572 2 & 3R
KThHDH. Fio, Kk O T E AR
O, AR L7 L v R SN KRELS oo T
ZELHERDO 1 OEEZLND.

B2, BEABOMAEDOEIC L D8z iE
T 572, INTRTOREM S 2 5 min FFOERMH
S TEI- 722 bEIE %2R, BlGOEmWIRICE
3R L=, BEE 400 rpm, A#AX 40 rpm, 30
rpm, 20 rpm DJETKE/H-o7-.

£ o T, BEEOENNIROZEL LD IR
SOREEICHSBFR L TV D B 2=, RIZELL
FIE DR E Do T2 DIT AR 40 rpm, H x5 200 rpm,
300 rpm DIETKRKE o7, Z 275 HEE 400
rpm LA N IEAEE 40 rpm DN K E VN E 450
STz, FNHLLTFIX AL 300 rpm, 200 rpm DJIA
TREW. U EoZ b RmflSiE, EAMIC
HESHEE IR & < B Z 2, A5 400 rpm, A
#iz 40 rpm, Hiis 300 rpm, 200 rpm DJETZAL,
FENBRKEZ .

ARG Z L CTAHh D L, A5 30 rpm HiA
400 rpm & A5 40 rpm H 5 400 rpm % FL#gd
HEBHEVEBR OGN -T2, LrL, A5 30
rpm H#i5 400 rpm & A5 20 rpm H#5 400 rpm
T, REMSICREENADNZ. ZDZ L
M, A#A 30 rpm & 20 rpm ORI TMIRIZ
RESHETLIFUERNHD EEZOINLD.

ha A Rl & BEELO 5 min FFOE
MEaig L Tad e, HiE 200 rpm T 6.4
nmRa, 300 rpm T 5.4 nmRa, 400 rpm T 4.8
nmRa Tho7=. ZORND, ALK EHEH
U CHFEE N T U 7= 5 23 [ CHFHIRERD C, Rkl S
DED/NSVEEZEOIND Z &R GhoTz.

F 7=, FATASE TIT o T = 54(200 rpm, 30
rpm) & A [E O LR TER I S O/ MER S S
7254141400 rpm, 40 rpm) O S DZE(LAE X
TITRT .2 DOFKMA i3 5 &, Bifiz 200 rpm,
N5 30 rpm OFFD 5 min O F EHL X1 6.8 nmRa
ThHbv, Hiis 400 rpm, A 40 rpm TiE, 3.5
min OFEM I 6.0nmRa 7Z-7=. ZDZ &
B, REBRTITo 7o RMTINLT 5 & BATHET
ToTWERETHOLNDR/NOREME 21
1.5 min < GonbZ L&D, KoT, 1EE
NEOM ERHIFFTE 5.

Table 3 Ratio of surface roughness before and
after treatment

Grinding Revolu{:ion- ) 5
L. Rotation 0 min . %
condition min
/rpm
1(new) 40-400 111.6 3.2 34.88
2 30-400 111.4 3.4 32.76
3 20-400 109.6 4.8 22.83
4 40-200 108.6 4.8 22.63
5 40-300 109.8 5.2 21.12
6 20-300 110.2 5.4 20.41
7 30-300 108.4 5.8 18.69
8 20-200 106.4 6.8 17.09
9(conven- | 4 o1 109.4 6.4 | 15.65
tional)
nmRa
120
<o 30-200
100 —e— 40-400

Surface roughness
o
<)
T

Machining time

Fig. 7 Roughness comparison with
conventional conditions

5. #&

164 o E A &2 O 7 BF S E A2 T
TEBREZITY, LLFOMERIE L.

(1) H#% 400 rpm, /A#x5 40 rpm DR, fie/IME
DOFEH S 3.2 nmRa 2353 H 7=,

(2) R S OREEITHERC X 2 ERKEI N
Z el

(3) JeATHIZE & b L CAFHIIE 2 1.5 min F&
HRETE DI ENgmoiz.

TID OFEFRED B REEMENCE L 7 0F I S04
DIRETC X, WFHIRER] O BHE S T 7.

F72, SHBOIFRICEB W CIIEEFEEE OB AT
PERIIE 2 W CRRA A ERL L, AFHI R Z1T 5 7
ETHD. ZORREARWFERR L L TS
Z & T, WREIRER O B e 2 AAESO A B P YA VEAS AR
ORFEZMIIE L, T L 72 5 E00s
FAR@ZRFT LTS, BLERET Y, BRI
JEDFEHIZ X » THHD LT S0k DIF
WiCKE EWRHTEY, fIEOME XLRIRIC
FoThH, MLHEOREIERITGEN D D)E
FRFE L T,
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