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Fracture mechanism of fiber terminal-faces and their fabrication
LI Dian-jun, LI Shi-ming, MENG Fan-jiang

(State Key Laboratory of Laser Interaction with Matter , Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To study and fabricate the fiber terminal-faces in both theory and experiment, the fracture
principle of a brittle uniform solid material is analyzed and discussed concretely according to the solid
fracture mechanics. It is concluded that the fracture route in a point of the columniform uniform solid
material has the characteristics of stability and uniqueness in spreading trends. A simple fabricating
method to cut the optical fiber terminal-faces is proposed, and an experiment device based on the
method is developed. During the cutting experiments, the optical fiber terminal-faces are fabricated
with different diameters of 0.2 mm, 0.3 mm, 0. 6 mm, 0. 8 mm and 1 mm. Then,a reading-micro-
scope and visible laser transmission methods are adopted to measure the optical quality of the obtained
fiber terminal-faces. The testing results show that the fiber terminal-faces fabricated by this method
can well satisfy the practical application requirements and the probability of high quality for these fiber
terminal-faces has reached 100%.

Key words: Griffith crack;fiber terminal-face; fiber cutting;solid fracture

K f HH:2010-06-07; 1T B #3:2010-09-07.
E£WA " EAFRARAE TR% B H



5511 ) 2 7 A5 L S £ i T A DT 4 AL B R A Ol s 2363
1 3 = 2 RAsHE@mE BT

DG ET I B0 AR R A 2009 4F v DR W) B
S B G fe R LA 3 8 AR G £ A 5 TR B4 A
ST B SRR R R AR
2 A — P R 5 5L FE o B TR ] OO £
PEASOBOG IR AN AR o R DG ST 2
W B G T v T ) ) 5 1) AL 5 DR Ay 't 1 S T 114
ot X DG £F 1 S B I RO AT B R BRI . BR
BRI AR T B AR A R R R R A O T S T
G N B )z B G 2T S T 5 O6 £F R AL R R
B8 17 AN SCHY A SR 98 T B A X6 3 Aol P 1 S 1
(o 5 R . FEAR X 2 WA T R A
1% B O RE ik 9 06 27 45030, T R T RO AT ok
i 9 62T i o Sk L BE O E 47 g Sk OB EF R
i i Sk S UG ET by E B A% a4 5 () i 1 i 2 o
T Ay Y T T A 475 T 2 TR ) 1A
B B P T i 1T AT LA e el 4 6 2 T B D R
iR - 46 R 2 B BOC Al 3% A B i b 4%
PFo RUIE . AT 25 ML B EF T P 2ds — b g 1 1
ARBIF PR O £F s 18T ) 2 7 3 AR 2 B T AR L M
RIPFPkoh Nd = YAG HOEIGER P> g 3k 285 A
o4 40 T 2 L A 1 ) AL

FIRIT 62T i 181 1 98 77 T8 A998 SC AT 4238
fige DR 3 A TR DI 21 1 5 19 552 B[] i, AR SCHR A
] A% 07 224 g 2 S 23 A ANATE 5 T Ol T T 14 o
w1 R TR AIF 50 25 2R 4 1 T — Ol 2F g 17 7
#IT5 . W TT R A AT B T i
e B V) F) 45 45 0t I oKk B2 7 64 7 2 A O 45 v
T o S 56 %) T i ] 6 B 45 Fob A ] AR D't 7 o T ik
A7 8 (0ORG: DR T L S SR A A 47 A6 6 i T DG 27
Ui T o b RAF . DS B TR N B A OR L AR
SCHRE 8 A T 58 DA BB S it v A O T S
SR T OB ET S T A ) A R, ORER AR T
fifp X i JUH 22 S, RIAT LR A e A Y
BiE THAFTUIEDEE ] IR I8 S2Br s 0 A
) — A~ 157 PR D R L R B A AT R R 2 0O T
i T P9 2L A ) AL

T AE O B AR BE W R E 6, T
A E

%zéﬂm, e

X E Rom g IR it v F27m 507 18 FR Y 35 11 g
d FoRJEF IR EE . — MY WGt AF RE a0 Bk L B L B
B AL A L SE PR R R B L AR R (D B
T EAR 1~ 3 A Hit 9 b AR FLIS BE S AR
D e TRk P L 42 iR B I ST R D R M
[E5] f WT 24 3 10T A7 16 4 /> 2L 0 Bk oA i R S 22
80, BRI RS SRR 1R A
SR 764 10 £5 T 2 100 F5 L E . SCERIERH
BVl 2 2 ao 1R 41 016 1 e P b Rk 3 TR A A A
FAFMU/NORE, R, 1E & MR R T B
BRI T 28 1k A ' A Ak B AR SR T G A
L IR S AT A X3l P B8 A7 7 KNSR R T
AN — 7 T 2% S 1 B B R R

3.00 Scan rate
Number of
image data
Data scale

2.00

1.00

5
x 5.000 pm/div

0
3.00 um

0 1.00 2.00 :
x = 100.000 nm/div

Bl 1 Zead a4l 6 R0 Ak B 1R 0 3R R
ig. 1 Metallograph of ZnSe crystal by optical polishing

AR A% LA S 2 2 e T 4R 2R ) £ 3 i
FLk I T 6, A

,
A r A% AR GO R, F 24 a0 240 N
0 (2) Fn B e 58 B ek (D XS He L vl R

Om L 1/2
;—(d ) , 3
) UL L AE Hep I 5 | T 10 7 B v R A1 5

BEFIRCRT Cr/ DM A o Al o) 38 348 3 B W 5 i JiE

a,.:(E—y>w, 2)



2364 e TR

518 &

M-F BB, S B R R A8 b a3, MR35
TR AR B A R BRI e Rl L
B 2 fiR, R FEEE d=2X10"" m, — MK r
=2 o 1 24 50 RIVAT R W7 2R 5 B A A0 2 B8 (E 1Y
VY0247 . G0 A7 7 (5 15 DY 38 2F 4k e 5k 1 1B
R X 55, PR L S ' T AR R AR FLE AR A
K2R TR RN LT oK & 90 SRR 3P iR 2
F A 22— st 2 bt B 7= A A SR 80, 3 e ik BE 5 XA
[F) B g sz 1) S 4 BRI RN A o ) R 20T DA
JCEF WAL, T X AN AR L R 4R G & g i
AR R,

100:

0 0.‘5 ll l.IS 2
Crack size/um
K2 e R B S RGO B G ARl &

Fig. 2 Theoretical fracture intensity vs. crack size
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Fig. 5 Normalized function of crack spreading model 1
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Fig. 6 Diagram of cutting device for fiber terminal-face
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