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(a) Grip tension (b) Simple tension

3 Boundary conditions ((a)Grip tension (b)Simple tension)
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((a) Displacement vs. time (b) Detail of displacement)

% 2 Maximum displacement and tensile speed given at

Case @ ©) ® ©) ®
- | Maximum " 0.Imm 0.1mm 1.5mm 1.5mm 1.5mm
S | displacement | ™= | t = 0.00100s | t = 0.00029s | t = 0.00429s | t = 0.00150s | t = 0.00030s
Ec Tensile speed wt 100mm/s 350mm/s 350mm/s 1000mm/s | 5000mm/s
t < 0.00100s | t < 0.00029s | t < 0.00429s |t < 0.00150s | t < 0.00030s

MATERIAL STAGE Vol.16, No.l1 2016

63




Yo B BIRYT & 2 ICEHES SRRROMBEE v/t <
5000mm/s TIXIRIE (0, — o) D5 BRI LRI L T
W3, REFTRELIZT—A @ ~® KBIFBZRK
SIRIEAE 5000mm/s (&, WHBEOE T 2BOEE
ZEELEDT, TOREDS|IHREEE TIIHREN S

SREEICLEBIL THEMT 5, UL, B#EZEDEZRE
AR LB BREED wi > 10°mm/s IC/E% L UTH
EER—FEANLUIRL TS T EDBES MR Tz,
CNRIEHEDNSETEET 5 & LBFREL TV,

< < <
= 120 - 5 120 | s 1685 _
£ = 2 I 2 ‘-E!
£=11s 8 s@ls § £5 1680 ST —
S 35 g% 3 5 SULAD A5
=510 5 SSo 3 = 1675 YT 7
£8 b DS ¥ £3 S
=5 ¢ 108 / % 105 = < 1670
4 0 / L& 00 £ 1665 .
& g 10 11 12 BXI10* 3 2 B a4 5 6 "Te 42 43 44 45 46 47x107°
Time, ¢ [s] Time, ¢ [s) Time. ¢ [s)
(a) Case 1 (b) Case 2 (c) Case3
1750 1750 2000
s e = @@ @ 363
S a g S 1500
5. 1700 = A 3 P
i«:—, hﬂ | <« b: < f._.f
3 p g B 4
5 > it 2 € 1000 7
G g = X2 4
9 £ =
= 8 o
® 1650 p 1650 5
i 2 2 s00
g s @
4] A A ® g
= &) 8 ayAu
2 &)J A —
1600 -+ 1600 0
13 14 15 16 17 18%10 oF b %0 6 6 i 0 0001 0002 0003 0804 0005
@
Time, # (s] Time, ¢ [s] Time, 7 [s]
(d) Cased (e) Case 5 () All Cases
5 Dynamic stress at notch root A for o = 0.03mm
E > n
S, w0 14 PREETOOTHELED
T e £ =0.03mm P e e
iz W e L *
G . M7 @~ @ DOr—RAICBIF%p=003mm DY)
2= o..- B — —
Sy B REEDV T HEE L BEEOMFRERT, ®7ICRT
cgs 2 i b By . e, 5
LN EICVTHERIHER SR 3 LAKICBAOUT
25 . - b=
O . B 5, BECRDT B, ZLT, YIREETOT
c®
= g a s =
& 0 L - THREEIIREEZESZ KT EM, —EDENE
a 10° 10 10" 10° 10 ‘oo . . .
Tensile speed w4 [mm/s] :’ﬁ L/, ? HEJngb\ 0 LC?&' % (%ﬁ%fﬂ U ax T@E?é)
2 107 o0 10°

_ult

Nominal strain rate {/s] ¢=
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7 Strain rate at notch root A for o = 0.03mm
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9 Dynamic stress distribution along minimum section when the maximum dynamic stress appears for o = 0.03mm
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010 Constancy of dynamic stress concentration factor
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[ 11 Strain rate distribution along minimum section when the maximum strain rate appears for o = 0.03mm
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12 Constancy of strain rate concentration factor
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Nominal Straing, % (Cauge length = 50mm)

13 Stress-Strain curves at deformation rate 3500mm/s in
various temperatures of polycarbonate
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14 SEM micrographs of polycarbonate fracture surface at
the deformation rate 3500mm/s
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15 Stress-Strain curves at temperature 243K in various
deformation rates of polycarbonate
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8 16 SEM micrographs of polycarbonate fracture surface
at the temperature 243K and the deformation rate
100mm/s
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(a) Displacement 6 applied to the specimen
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(b) Definition of the maximum strain rate g, . and the
converged strain rate ¢, for the displacement §
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(c) Maximum strain rate and converged strain rate
vs tensile speed

17 When the displacement is applied to the specimen as
shown in (a). The strain rate at the notch appears as
shown in (b) . The maximum strain rate & ., and
the converged strain rate & .. is proportional to the
tensile speed as shown in (c)
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18 Strain rate distribution along minimum section when
the converged strain rate appears for o = 0.2mm
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19 Relationship between nominal fracture strain € , and
notch root strain rate €, at various temperatures for
polycarbonate
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20 Master curves of the nominal fractured strain & 4 of
polycarbonate expressed in terms of reduced strain
rate ar * &5 based on elastic-plastic analysis to predict
ductile or brittle fracture
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