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F2 FEKREFRIMEHAROBER—E
== = 3 MOEOdeg MOEQOdeg
| o (gem) (GPa) (GPa)
A [ 054 0018 | 124 227) | 2.54 (0.189)
B | 0.53 (0.017) | 6.94 (0.477) | 3.19 (0.505)
C | 0.48 0.0078) | 9.55 (0.921) | 2.44 (0.203)
D | 0.53 (0.025) | 8.68 (0.511) | 3.41 (0.588)
E | 053 0.021) | 10.8 (0.668) | 2.45 (0.223)
F | 0.42 (0.016) | 8.56 (0.801) | 1.42 (0.167)
G | 0.53 0.017) | 9.45 (0.658) | 3.86 (0.419)
H | 0.44 (0.015) | 8.38 (0.208) | 2.72 (0.474)
1 | 055 0.031) | 100 2.04) | 1.99 (0.459)
7 | 050 (0.016) | 104 (0.689) | 2.52 (0.226)
K | 052 (0.018) | 109 (0.838) | 1.48 (0.203)
L | 051 0.014) | 11.2 (0.940) | 1.57 (0.296)
M | 0.48 (0.023) | 8.89 (0.98) | 1.79 (0.178)
N | 047 0.013) | 142 (1)) | 232 (0.232)
0 | 044 (0.010) | 9.09 (0.601) | 1.64 (0.118)
P | 043 (0.010) | 9.38 (0.358) | 1.62 (0.181)
Q | 058 (0.0200 | 11.7 (0.80) | 2.11 (0.477)
R | 0.56 (0.013) | 11.5 (0.75) | 2.32 (0.367)
S | 052 0.014) [ 941 0.813) ] 1.84 (0.262)
T [ 052 (0.008) | 9.46 (1.17) | 1.98 (0.088)
U | 060 (0.012) | 9.58 (0.347) | 2.84 (0.147)
v [ 0.62 0.018) | 9.43 (0.787) | 2.97 (0.268)
W | 0.57 (0.019) | 9.49 (0.603) | 3.23 (0.657)
X | 0.57 (0.013) | 10.1 (0.915) | 3.48 (0.205)
y | 051 0.009) | 8.74 (0.909) | 1.87 (0.149)
AA | 0.61 (0.019) | 8.42 (0.602) | 2.93 (0.239)
AB | 0.61 (0.033) | 9.45 (0.923) | 2.55 (0.465)
AC | 0.62 (0.013) | 10.7 (0.578) | 4.10 (0.544)
AD | 0.58 (0.015) | 10.7 (0.673) | 3.54 (0.207)
AE | 0.65 (0.018) | 10.2 (0.746) | 3.45 (0.545)
AF | 0.63 (0.024) | 11.5 (1.64) | 3.24 (0.329)
AG | 0.51 (0.015 | 6.28 (0.629) | 3.41 (1.29)
AH | 0.50 (0.012) | 6.43 (0.511) | 3.12 (0.401)
Al | 0.51 (0.013) | 6.90 (0.848) | 3.93 (0.697)
AJ | 0.51 (0.014) | 6.16 (0.937) | 3.33 (0.480)
AK | 0.53 (0.008) | 7.66 (0.693) | 2.98 (0.319)
AL | 0.52 (0.016) | 7.66 (0.485) | 2.59 (0.338)
AM | 0.62 (0.014) | 8.60 (1.25) | 4.19 (0.614)
AN | 0.61 (0.020) | 9.83 (0.953) | 4.89 (0.727)
AO | 0.66 (0.017) | 9.64 (1.33) | 5.36 (1.61)
AP | 0.67 (0.023) | 9.85 (1.07) | 5.74 (1.33)
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=3 HREHTEEARABROER—E
Eoke) 0 MORodeg MOEogeg o MOROo0geg MOEogodeg
(g/cm’) (GPa) (GPa) (g/cm’) (GPa) (GPa)
A 0.54 (0.018) | 44.5 (6.84) | 10.8 (1.79) 0.54 (0.018) | 19.9 (3.13) | 2.49 (0.221)
B 0.53 (0.025) | 35.7 (2.82) | 6.19 (0.573) | 0.53 (0.025) | 23.0 (3.66) | 2.19 (0.384)
C 0.48 (0.030) | 20.4 (4.39) | 8.21 (0.672) | 0.48 (0.030) | 21.6 (4.90) | 2.81 (0.309)
D 0.53 (0.025) | 32.5 (5.53) | 7.47 (0.544) | 0.53 (0.025) | 27.2 (5.58) | 2.66 (0.344)
E 0.54 (0.029) | 60.4 (5.31) | 9.97 (0.854) | 0.54 (0.029) | 23.4 (5.41) | 2.88 (0.410)
F 0.42 (0.021) | 37.0 (6.32) | 7.95 (1.29) 0.42 (0.021) | 17.7 (3.98) | 1.58 (0.250)
G 0.53 (0.020) | 52.7 (6.03) | 7.51 (0.707) | 0.53 (0.020) | 38.8 (6.96) | 3.71 (0.380)
H 0.43 (0.027) | 49.2 (3.70) | 7.14 (0.414) | 0.43 (0.027) | 21.0 (5.32) | 2.98 (0.765)
1 0.55 (0.044) | 43.1 (8.88) | 9.78 (2.43) 0.55 (0.044) | 16.4 (6.15) | 1.17 (0.227)
J 0.50 (0.021) | 49.7 (7.70) | 9.11 (1.04) 0.50 (0.021) | 29.1 (6.08) | 2.75 (0.320)
K 0.52 (0.022) | 45.9 (8.59) | 10.8 (0.704) | 0.52 (0.019) | 20.2 (5.86) [ 3.19 (0.561)
L 0.51 (0.018) | 51.4 (7.91) | 10.9 (1.50) 0.52 (0.022) | 19.4 (5.39) | 2.84 (0.625)
M | 0.49 (0.023) | 40.1 (10.3) | 8.89 (1.06) 0.50 (0.024) | 18.8 (3.78) | 2.75 (0.280)
N 0.48 (0.014) | 49.1 (10.9) | 9.54 (1.07) 0.47 (0.014) | 159 (2.98) | 2.16 (0.310)
O 0.44 (0.011) | 449 (4.86) | 8.90 (0.668) | 0.44 (0.012) | 21.3 (3.52) | 2.37 (0.223)
P 0.44 (0.009) | 46.4 (6.04) | 9.57 (0.710) | 0.44 (0.015) | 19.4 (3.72) | 2.22 (0.202)
Q 0.58 (0.025) | 64.7 (11.6) | 12.8 (0.942) | 0.58 (0.021) | 19.5 (2.62) | 3.46 (0.407)
R 0.56 (0.015) | 54.9 (7.23) | 11.8 (0.620) | 0.56 (0.017) | 19.0 (5.02) | 3.19 (0.526)
S | 0.51 (0.017) | 52.9 (8.48) | 10.0 (1.01) | 0.51 (0.016) | 26.1 (3.11) | 2.76 (0.485)
T 0.52 (0.009) | 55.4 (5.83) | 10.1 (1.23) 0.52 (0.011) | 25.2 (4.58) | 2.90 (0.218)
U | 0.60 (0.015) | 39.3 (6.84) | 10.2 (0.316) | 0.61 (0.017) | 27.8 (4.70) | 4.62 (0.528)
VvV | 0.62 (0.022) | 42.6 (9.01) | 9.89 (0.764) | 0.62 (0.023) | 31.0 (4.36) | 5.07 (0.343)
W | 0.56 (0.020) | 49.2 (6.42) | 10.1 (0.801) | 0.56 (0.020) | 40.8 (8.43) | 5.54 (0.503)
X | 0.57 (0.020) | 49.9 (5.43) | 10.6 (0.745) | 0.57 (0.019) | 42.9 (10.2) | 5.78 (0.470)
Y | 049 (0.012) | 43.4 (7.64) | 8.96 (0.824) | 0.50 (0.011) | 23.8 (3.51) | 2.76 (0.298)
AA | 0.62 (0.021) | 32.7 (7.28) | 8.51 (0.765) | 0.61 (0.021) | 31.1 (5.96) | 4.63 (0.331)
AB | 0.60 (0.036) | 42.4 (8.73) | 9.60 (1.39) | 0.61 (0.024) | 29.3 (8.18) | 4.17 (0.743)
AC | 0.62 (0.012) | 63.2 (8.76) | 11.2 (0.582) | 0.62 (0.008) | 27.0 (7.41) | 4.55 (0.540)
AD | 0.56 (0.034) | 53.2 (10.8) | 9.76 (1.50) | 0.58 (0.019) | 26.5 (6.93) | 4.07 (0.463)
AE | 0.66 (0.012) | 52.5 (6.80) | 11.0 (0.790) | 0.66 (0.025) | 26.5 (8.29) | 4.27 (0.857)
AF | 0.62 (0.028) | 42.0 (14.0) | 11.4 (1.91) | 0.63 (0.024) | 26.4 (5.96) | 4.16 (0.404)
AG | 0.51 (0.017) | 34.8 (4.63) | 7.01 (0.768) | 0.52 (0.014) | 35.2 (6.65) | 4.80 (0.788)
AH | 0.49 (0.015) | 33.8 (5.09) | 6.96 (0.695) | 0.50 (0.020) | 35.0 (5.66) | 4.70 (0.768)
Al | 0.51 (0.009) | 46.4 (5.00) | 8.45 (0.893) | 0.52 (0.011) | 42.5 (4.93) | 5.56 (0.283)
AJ | 0.52 (0.015) | 42.9 (6.65) | 7.72 (0.987) | 0.53 (0.012) | 39.8 (8.59) | 5.00 (0.830)
AK | 0.53 (0.012) | 43.8 (5.84) | 8.81 (0.822) | 0.53 (0.012) | 31.3 (3.00) | 3.92 (0.654)
AL | 0.52 (0.017) | 45.5 (5.27) | 8.59 (0.644) | 0.52 (0.015) | 30.4 (4.23) | 3.87 (0.409)
AM | 0.62 (0.017) | 45.1 (13.1) | 10.1 (1.44) | 0.62 (0.020) | 27.0 (7.72) | 5.33 (0.634)
AN | 0.62 (0.024) | 49.3 (11.5) | 10.6 (1.47) | 0.61 (0.026) | 38.1 (9.76) | 6.10 (0.961)
AO | 0.66 (0.019) | 48.6 (11.5) | 11.4 (1.90) | 0.66 (0.024) | 45.5 (8.78) | 5.83 (1.04)
AP | 0.66 (0.025) | 45.9 (12.3) | 11.6 (1.27) | 0.67 (0.018) | 50.1 (8.75) | 7.19 (0.680)
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K4 DEHTEEABROER—E

bR
s o WA MORgeg MOEqeg 0 WA MOR9odeg MOEoodeg
(e/em’) (%) (GPa) (GPa) (ofcm’) (%) (GPa) (GPa)
A [ 054 (0.018) 45.1 (6.12) 372 (5.65) 8.76 (1.80) 0.55_(0.015) 432 (6.93) 18.6 (2.21) 227 (0.297)
B | 053 (0.019 43.9 (3.76) 282 (2.54) 5.4 (0.204) 0.53_(0.016) 337 (3.79) 271 (2.17) 3.88 (0.526)
c | 050 (0.015) 53.6 (3.30) 18.7 (132) 7.80_(0.509) 0.48_(0.014) 59.8 (4.28) 215 (2.44) 2.65 (0.414)
D | 053 (0.026) 65.9 (6.54) 232 (2.28) 578 (0.549) 0.53_(0.029) 54.6_(8.01) 273 (3.74) 424 (0.623)
E | 055 (0.021) 46.5 (9.09) 39.7 (5.01) 8.42 (1.16) 0.54_(0.020) 437 (1.17) 245 (3.45) 278 (0.563)
F | 044 (0.019) 75.4 (5.87) 27.0 (3.29) 627 (0.751) 0.43_(0.024) 775 (8.52) 14.0 (2.03) 1.45_(0.204)
G | 054 (0.018) 32.6 (4.78) 37.0 (2.57) 6.05_(0.750) 0.54 (0.018) 294 (2.93) 27.1 (2.68) 3.55 (0.438)
H | 045 (0.015 541 (1L1) 36.6 (3.15) 635 (0.758) 0.44_(0.013) 510 (7.42) 20.8 (3.97) 270 (0.643)
1 | 055 (0.035) 325 (3.32) 32.6 (6.92) 6.76_(2.01) 0.55 (0.033) 20.1 (2.93) 16.0_(3.15) 1.94 (0.371)
7 | 050 (0.021) 53.8 (3.50) 382 (4.10) 7.45 (0.548) 0.51_(0.016) 53.1 (6.14) 19.5 (1.78) 2.80 (0.345)
K | 052 (0.018) 52.8 (7.09) 340 (4.53) 8.75 (0.756) 0.52_(0.018) 50.5 (9.82) 18.7 (2.73) 2.56_(0.578)
L | 051 (0.018) 65.7 (6.87) 303 (5.02) 7.05_(0.842) 0.51_(0.018) 62.0 (8.47) 174 (2.27) 2.54_(0.506)
M | 049 (0.023) 53.7 (13.4) 33.0 (10.3) 7.52 (0.687) 0.49 (0.023) 51.9 (12.5) 202 (3.0) 244 (0.365)
N | 047 (0.018) 55.3 (1.54) 37.2 (7.06) 7.73_(1.06) 0.47_(0.018) 535 (451) 17.5 (2.11) 1.95 (0.33)
0 | 044 (0.010) 70.3 (7.10) 32.1 (1.76) 7.37_(0.519) 0.44_(0.013) 724 (6.00) 16.6_(2.46) 2.07 (0.234)
P | 044 (0.012) 679 (7.13) 34.1 (3.16) 7.98 (0.575) 0.44_(0.016) 623 (6.34) 164 (1.82) 2.07 (0.120)
Q [ 058 (0.020) 57.1 (13.5) 40.7 (5.20) 9.43 (0.933) 0.58 (0.027) 57.4 (14.7) 184 (2.93) 2.58 (0.484)
R | 056 (0.017) 524 (6.77) 38.6 (4.90) 8.92 (0.905) 0.56 (0.016) 472 (5.44) 172 (2.77) 2.63 (0.502)
S | 051 (0.016) 435 (6.85) 383 (3.18) 731 (0.732) 0.52_(0.016) 446 (124) 17.7_(2.11) 232 (0.419)
T | 052 (0.012) 38.2 (3.80) 39.5 (5.21) 7.94 (1.181) 0.52_(0.009) 39.1 (5.51) 18.1 (1.52) 243 (0.225)
U [ 0.60 (0.016) 215 (2.97) 333 (4.64) 8.00 (0.659) 0.60_(0.019) 20.9 (2.69) 267 (4.19) 3.86_(0.580)
Vv | 0.63 (0.024) 25.8 (4.80) 323 (5.69) 7.54 (1.362) 0.62_(0.013) 2.8 (3.59) 26.0 (2.54) 3.61 (0.416)
W | 057 (0.023) 442 (7.05) 38.9 (5.37) 8.17 (0.586) 0.56_(0.025) 4.8 (6.57) 27.9 (3.07) 453 (0.477)
X | 057 (0.023) 4.0 (274) 35.9 (3.83) 8.04 (1.038) 0.57_(0.016) 43.9 (5.41) 28.1 (2.73) 486 (0.315)
Y [ 050 (0.012) 50.8 (3.07) 34.8 (4.59) 7.14_(1.094) 0.50_(0.013) 50.3 (6.24) 17.5 (1.44) 227 (0.177)
AA | 0.60 (0.038) 25.0 (3.20) 254 (6.10) 5.48 (0.898) 0.61_(0.017) 25.9 (3.89) 317 (5.18) 3.95 (0.590)
AB | 061 (0.035) 315 (3.88) 27.9 (4.10) 6.59 (0.627) 0.60_(0.028) 353 (3.14) 23.7 (2.50) 3.29 (0.523)
AC | 0.62 (0.013) 29.3 (2.80) 36.5 (3.53) 7.94 (0.344) 0.62_(0.015) 27.5 (4.10) 28.7 (6.13) 3.77_(0.634)
AD | 059 (0.025) 32.6 (2.58) 344 (3.70) 7.66_(0.607) 0.57_(0.017) 28.9 (3.08) 2.8 (2.98) 2.82 (0.449)
AE | 0.67 (0.014) 219 (2.37) 473 (5.90) 8.61 (1.07) 0.66_(0.024) 2.7 (2.35) 25.0 (4.47) 3.54 (0.649)
AF | 0.63 (0.028) 359 (3.85) 30.1 (8.86) 9.09 (2.10) 0.63_(0.027) 36.8 (3.62) 22.0 (3.26) 3.27 (0.535)
AG | 051 (0.015) 66.4 (7.32) 24.9 (4.10) 5.7 (0.485) 0.52_(0.010) 63.4 (8.19) 263 (2.64) 3.84 (0.515)
AH | 050 (0.014) 70.4 (4.36) 249 (2.53) 515 (0.923) 0.50 (0.024) 66.9 (4.57) 2.5 (2.79) 3.53 (0.846)
AL | 051 (0.014) 49.6 (11.5) 37.1 (7.08) 6.87 (1.17) 0.52 (0.013) 51.2 (7.70) 28.8 (3.06) 445 (0.278)
Al | 052 (0.014) 60.7 (6.17) 30.6 (3.08) 6.17 (1.15) 0.53_(0.015) 59.2 (4.40) 249 (3.52) 3.95 (0.464)
AK [ 0.53 (0.011) 482 (10.2) 38.5 (7.94) 7.41 (0.680) 0.54 (0.013) 47.3 (8.87) 243 (3.46) 3.36 (0.792)
AL | 0.52 (0.016) 575 (9.27) 35.4 (3.70) 6.92 (0.996) 0.52_(0.014) 57.2 (8.08) 204 (2.06) 331 (0.379)
AM | 0.62 (0.019) 31.8 (8.04) 33.0 (5.58) 7.57 (1.09) 0.62_(0.026) 26.1 (4.29) 334 (4.76) 4.50_(0.860)
AN | 0.63 (0.028) 33.1 (5.11) 33.6 (3.98) 8.23 (1.25) 0.61_(0.032) 340 (4.15) 30.6 (5.42) 479 _(0.780)
AO | 0.66 (0.015) 315 (4.82) 38.6 (9.43) 8.94 (1.45) 0.66_(0.025) 275 (2.84) 34.0 (6.32) 4775 (0.994)
AP | 0.66 (0.025) 32.1 (2.73) 32.1 (6.87) 8.68 (1.36) 0.67 (0.024) 29.4 (1.82) 32.5 (6.14) 5.4 (0.866)
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Rz T | 2 &,
Bt & (1) 4 SHFEIHRE LI-RIT/KIEE D > TW\WDH I L,
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a7 )= hEHBAAERE, 207V — FOBERE UIZER
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F ¥¢ 5.0 7.0

18




2. PEBERABRAER

RKBRANo. AM AO
#£ - HiK 7—F 7 —F
F Z s T o= BISESVAT A VA
e 7 —F VA
P e 12mm., 5pl 12mm, 5pl
AR, 77144 v .
o daswE i R
1 ¥R & R R = ©O0OO ©O0OO
fis ©O0O0O 00O
) J ASHIE B EHE
SRR e
(%) 7.1 8. 1
JASHE oS =y
3} AL 1. 59 (83 1. 50 (94
mEgE Y R (%) f ( : )
/N 1. 37 (80) 1. 00 (90)
PN 2. 07 (60) | 2. 01 (90)
JASHE A& =y
. T wn | A nL
SR R -
AR L C R W 2L L
FIni L L
J ASHE EH EHE
”””””” ysax | oa»L | L
Eli L L
M7 v U kB 4 L L
HI L L
75 Ah, L L
ORDZEAL, L L
RALLT LT R J ASFKTDORXSLy F Y¢5% ¥ F Y¢% ¥
o AR (mg /L) 0. 05 0. 15
XOEHEGEY B 0 Hfr - - - N/ mm?>, () e e KEPRIT=R . %

% REEE R OFEMT PRttt 7 7 4 L T9,

19



2016.10.13

FR28EE a7t ERRAAIRORIHE HETH# O TR

No. AM AO
RRES 12mm 12mm
BIRERL ply 5ply 5ply
EEH 2/ —)LEtlE Jx./—)LiEEE
JASEEHIFE (n=18) =k =Xi
WED | KREE | #EEH | KEE
Y E 1.59 83 1.50 94
=/ 1.37 80 1.00 90
=R 2.07 60 2.01 90
n=1] 1.37 80 1.19 100
n=2] 2.07 60 1.71 100
n=3] 1.73 80 1.75 80
n=4] 1.69 90 1.44 100
n=5] 1.39 100 1.34 100
TEalEyY ni6 1.80 80 1.32 100
. ) n=7| 1.82 90 1.78 100
HER EEND N/mm _
RV - 06 n:8 1.46 80 1.57 100
n=9] 1.39 80 1.78 90
n=10] 1.80 50 1.55 80
n=11] 1.41 100 1.00 90
n=12| 1.60 100 1.14 100
n=13| 1.44 100 2.01 90
n=14] 1.46 80 1.60 90
n=15] 1.39 80 1.37 100
n=16] 1.46 100 1.23 100
n=17| 1.85 70 1.71 100
n=18] 1.55 70 1.50 70
J— JASé’éjUE(n =4) F=Ri- =R
ilj%‘ﬁ%ﬁﬁ 5:*5 00O 00O
; ZIE 00O 00O
JASEEHIFE(=3) &% =Xis
EHEIRLC Eh L L
s ER fEn L L
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A H L L
Wﬁ?léﬁﬁ U Eit %IJ*L 7:; L 7:; L
YN iz L L
16Na(zjg(5m|) T L L
Py L L
D2PNEIE 7L L
2KEHER 7.1 8.1
RILLTZILTERBEZERE | REORS Fyewew A RS
mg. /L 0.05 0.15
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