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Fracture form analysis of polarization maintaining fiber
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Abstract : Through the analysis of the fracture mechanism of optical fibers,the current fracture modes affecting polari-
zation maintaining optical fibers are confirmed,and the " brittle fracture" which is different from the conventional "
ductile fracture" is found out. Finally through the analysis and study of the fracture modes, the difference between "
ductile fracture" and " brittle fracture" have been made clear. The causes and manifestations of brittle fracture are ob-
tained through experiments, which play a guiding role in the mechanical damage control of polarization maintaining op-
tical fibers.

Keywords : brittle fracture ; ductile fracture ;delayed fracture

= MR - = r, SR %

PR R RIS SR I, Wi MBRREIRZS T 208 g OB . X r = rg + o I ST RIS TT N

MRHTRE R Z B K 1o WIRF (B ) [ 4s 5OR ORI B B ORISR EE , BNEEIRIE o), o
BWEOE , & BT (B 1) rifi i My . Bl FH A BHFE T SR B 8 26 1 i VR A D AT A 380
1 7 o ks B AN ) Bt ¥ (A1 BE A 22 4k LIE LYW
o Oun = By (1)
& o

) /\ Hrr, o W R—BARIEF X E s s y iy
0 — s rof el Fiflg, AFAE(SI0,) i, E =72. 2GPa =7367 kg/

. \/ [ e mm’, & =2 A=2x10"" mm, y =7 x10"° keg/mm,
M Tz R T 9 2T ARA W1 e
B A A B T B W8 o, = 16050 N SZBRTR] EARAR R LT i1
Fig. 1 Changes of lattice energy and stress with atomic spacing ﬁf}f%@ﬂi ?T%IEI/K\,{E , i Bﬂ? ?&EE IEI/I:‘\ g_‘%g E/‘J B

TEE R Ir  FhEHE (1983 =) I ARY, MG AR, EEMFREFOCL 04 TAF . E-mail : han327@ sina. com
I F #7:2019-09-20 ; f&1T H #§:2019-10-29



992 5 RS AN

750 %

KRR A SRR, o T S A M, 7 9 3 1
PERAFAEA TELEL, LI e 32 )i Ah 1 1 B i) g 2 %%
O CHESS ) BT 5 RS, p T 3 3 PR 30 s O g
FIVE RS 272 A 3 sl S S8V AR T, e b RO
S S A S R I B 4R DAEO 2,
AR ORT 2L I [ R T S G, FATTRE H AR A
“HE BRI R0 bR
2 BIRBERARSH

A IR R EPE A RL, AR W R S PR b
BTG R AR . X T S MWL R e
PEWTSE” o T 7R W R 3R TH T KB DR AR i
15, 152 B TR PR B AN BB s, TR BT A
BB BT X SPDIR X 3B X AN B A, e
TEIRANE 2 (a) 7 BOARHE 5 P 2 (b) DU 32 3 g
A7 Bl el A B S Y B R] P & A D S B R
145, W R B AT B B VS I AT T SRR AR
TR , i 2 KT 1T 2 11 300 )2 W JRAL T ) T 224 D
17, T AT PR 2 W R A T 2R A7

£l (3

(a) JE VL IT R P

(o) a5
B2 WU A

Fig. 2 Characteristic diagrams of fracture form
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Fig. 3 Griffith crack and its energy relationship
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Fig 4 Typical Griffith’s crack development legend
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Tab. 1 Calculation value of critical

microcrack of quartz optical fiber

WU e A8/ % | MBI J) o /GPa | BEIRA @, /pm

0.5 0. 345 3.36
0.75 0.518 1.49
1.0 0. 690 0.83
1.25 0. 863 0.53
1.5 1.035 0.37
1.75 1.208 0.27
2.0 1. 380 0.21
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Fig. 5 Relation curve between stretching strain and critical microcrack
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Fig. 6 Typical brittle fracture image
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Fig. 7 Schematic diagram of fracture mode in experiment 1
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