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APPENDIX A
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Results of Mechanical and Thermal Properties from the Experiments

Appendix A-1: The flexural properties of carbon fiber-reinforced epoxy composites.

* - . - .
test in air circulati ,

* ¥ . -
test in vacuum ovenm

3

\

Condition | Temperature | Humidity | UV Flexural Flexural
(°C) Strength (MPa) | Modulus (GPa)
1 40 95.811 2.099
2 40 Iﬁé’lo&ns 2342
3 40 ) 3.401 2.189
ry 40 No 466 2.245
5" 40 919 2.547
6 60 \WM 2.106
7 60 192.997 2.148
8 60 07.078 2342
9 60 100.376 2.181
107 60 95.984 2.388

AU INENINGINS
AMIANTUUNTINYAY
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Appendix A-2: The flexural properties of aramid fiber-reinforced epoxy composites.

Condition | Temperature | Humidity | UV Flexural Flexural
(°C) Strength (MPa) | Modulus (GPa)
1 40 Wet Yes 107.22 2471
2 40 Wet None 107.661 2315
3 40 Dry 112.503 2.592
4 40 104.049 2.486
5 40 N 106,651 2532
6 60 02.27 2.663
7 60 TN 8.676 2607
8 60 7T | 114.991 2315
9 60 3 () 577 2552
107 60 ;ﬁ%ﬁ 3 - 119.747 2642
DA

* . . . .
test in air circulating ove

*% .
test 1n vacuum oven

+ -~ ¢ -
Mabbes <2

)
A
ol

.

AU INENINGINS
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Appendix A-3: The compressive properties of carbon fiber-reinforced epoxy

composites.
Direction “1”
Condition | Temperature | Humidity uv Compressive Compressive
(°C) Strength (MPa) | Modulus (GPa)
1 40 Wet Yes 87.374 4.445
2 40 Wet None 80.453 3.121
3 40 Dry | Yes 85.733 4.638
rr g
4 40 D ﬁ’gﬁg 85.719 3.9
S o
5" 40 1 Pry | Nomel . 83.68 3.929
= |
6 60 Yes ©83.915 3.646
;@f’?m \
7 60 et | || None 75.396 3.184
/ Ly ==
8 60 [f ry <[4 Xes 86.122 3.08
9 60 /( L % T&Nqne 86.043 3.724
10" 60 4 / ry - | None 38223 4731
F d fdda iARAY 4
Direction “2” / = ‘f’;“ ,
Condition | Temperature th'nh_hty :_ﬁ_ﬁ'—"*" Compressive Compressive
0, Sk Strelfth (MPa) | Modulus (GPa)
A
1 40 = Wet Yes =921677 2.039
2 40 Wet None 771.696 2.26
j i
3 40 Dry Yes 76.403 2.12
4 40 Dry Nofie 731324 2.126
5" 40 Dry None 73.657 2.081
6 6 Wet Yeés 71.068 1.925
7 60 Wet None 72.186 2.15
8 60 Dry Yes 76.727 2.066
9 60 Dry None 71.343 2.007
107 60 Dry None 74.599 2.153

* < . . -
test 1n air mrculatmg oven
*% .

test 1n vacuum oven
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Appendix A-4: The compressive properties of aramid fiber-reinforced epoxy

composites.
Direction “1”
Condition | Temperature | Humidity uv Compressive Compressive
(°C) Strength (MPa) | Modulus (GPa)
1 40 Wet Yes 73.687 2.162
2 40 Wet None 74.007 2.492
3 40 Dry , [ | Yes 75.351 2.39
4 40 Dry % r 76.573 2.591
57 40 1““Pry |, None|" 82836 2.762
6 60 r_,?zet l Yes - 776.508 2.59
7 60 j@itj None 73.242 2.714
8 60 2 1[5 Xes 77.855 2313
9" 60 o 1/796' v 1‘Ngne 74.945 2.694
107 60 }Sryl 271 None 82.415 2.61
L
Normal to the principal axig of ahisotrop & -
Condition | Temperature | Humidity %ﬂl‘? Compressive Compressive
(C) o0+ Strength (MPa) | Modulus (GPa)
1 4q:%.——wa Yes :?Z‘-‘Ms 1.537
2 40 -j Wet None |-67.008 1.778
3 40 Dry Yes 769.862 1.661
4 40 9Dry Nong 63,39 1.836
5" 40 Dry | None 70.902 212
6 60 Wet IXés 631557 2.055
7 60 Wet None 61.334 1.664
8 60 Dry Yes 69.284 1.93
9" 60 Dry None 63.763 2.017
10 60 Dry None 74.687 2.219

* . . . .

test in air circulating oven
* ¥ .

test in vacuum oven
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Appendix A-5: The double torsion properties of carbon fiber-reinforced epoxy
composites.

Condition | Temperature | Humidity | UV Kic Gic
(°C) (MPa*m'?) (kJ/m?)
1 40 Wet Yes 2.754 1.706
2 40 Wet None 3.039 2.959
3 40 Dry Yes 2.673 1.541
Py 40 | 3319 2.825
5" 40 Dry 2.925 2.178
6 60 )'{-— 4117 4.649
7 60 v *" None. | 2243 1.58
- Naa N
8 60 T 4242 5.842
, /Aﬁ l\a\\
9 60 l ﬁ' ' - ‘@& 2 625 1.85
107 60 "Dy [

e, “‘\ 553 1.378

* . . . .
test in air circulating oven
*% .

test in vacuum oven

ﬂumwamwmm
QW'IMT]‘?EUNW]’W]EI’]GEI
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Appendix A-6: The double torsion properties of aramid fiber-reinforced epoxy
composites.

Condition | Temperature | Humidity | UV Kie Gic

0 (MPa*m'?) (kJ/m?)
1 40 Wet Yes 3.833 6.796
2 40 Wet None 3.47 4.832
3 40 Dry Yes 4321 7.812
4 40 . one. 4.79 8.855
5 40 ‘i? 4.893 8.668
6 60 e R 6.725 17.462
7 60 //“ 6955 17.822
8 60 v, o743 23.867
9 60 ‘fékh\'&k 756 16.943
10" 60 & 20.122

* . . . .

test in air circulating oven
* ¥ .

test 1n vacuum oven

ﬂumwamwmm
ammmm UAIAINYA Y



Appendix A-7: T, from DMA test of carbon fiber-reinforced epoxy composites.

Condition | Temperature |Humidity| UV T, (°C)
49
1 40 Wet Yes 78.9
2 40 Wet None 78
3 40 Dry Yes 82.1
4 40 Dry None 77
ol | : None 78.5
_ Yes 81.5

f/z//l\N‘i e | 833
/NN~ |
10 ”l ‘Eﬁ \ \‘ Jone 84

* . . . .

Jtest in air circulating over &QF b
* .
test in vacuum oven DR

6
7 m ﬁ None | 793
8
9

VT
.-"FT, R
=t - ‘:‘5} -.*_'

!D " 2
ﬂ‘UU’J"ﬂﬂ'ﬂiwmﬂ‘i
’QW'\NﬂiﬂJ UAINYAY
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Appendix A-8: T, from DMA test of aramid fiber-reinforced epoxy composites.

Condition | Temperature |Humidity| UV T, (°C)
O
1 40 Wet Yes 80.6
2 40 Wet None 78
3 40 Dry Yes 83.9
4 None 78.6
5" None 79.7
Yes 83.3

7 ’-’/m 8 "‘. None | 80.2
8 /I o /“\\\\\“& . Yes 84.4
9 / / \\\\\;\\\ one 85

10 VIP%J’\? \s\\ None | 85.5

*
test in air circulating ove
%
test in vacuum oven f,*

Y]

9
ﬂumwﬂmwmm

qma\mm UAIAINYA Y
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APPENDIX B

Calculation method for statistical analysis

Statistical analysis for the flexural strength of carbon fiber-
reinforced epoxy composites is exemplified in this part. Other mechanical

properties can be analyzed by the same method as well.

—— 1))
1. Yates’ Algorithm for th:é: fkét //1 n
"

§ | H
leiechnq.u____- ¢ invented by Yates (1937) for

f.§quar\bw\a2 factorial design. The

There is a Very_sim

estimating the effects a

procedure is occasional

Firstly,
fiber-reinforced epoxy.€o ites i/

are tested in air circu
b

humidity, is not in the r gq.ﬁ 23

esign. The data have been

entered in Table B-1. The treatmﬁlt co ations are always written down in
standard order. The §rst half of column (l) is gained fy adding the responses
in adjacent pairs. The'second half of colu: ained by changing the

sign of the first entry‘vj'n each of e reggbnse column and adding

the adjacent pairs.

ﬂUEJ’WEJW‘ﬁWEJ’]ﬂ‘ﬁ

olumn (2) is acqulred from column (1) just as column (1) is

obtaine 1@ ﬂe‘jmm muﬂ\ tained from
column ( enerally, it is necessary to construct k columns of this type for a

2* design. To receive the estimate of the effect, column (3) will be divided by
n2%"! (in this example, n2*"! = 4). Finally, the sums of squares for the effects
are obtained by squaring column (3) and dividing by n2* ¢in our example, n2*
= 8).
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Treatment |Response| (1) 2) 3) Estimate of Sum of
combination effect squares
(1) 111.919 | 207.903 | 407.215 | 805.829 - -
a 95.984 | 199.312 | 398.164 | -29.513 -7.3783 108.8771
b 106.315 | 210.479 | -29.253 | -31.385 -7.8463 123.1273
ab 92.997 | 187.685| -0.26 | -4.997 -1.2493 3.1213
c 103.401 | -15.935 | -8.591 | -9.051 -2.2628 10.2401
ac 107.078 | -13.318 | -22.794 | 28.993 7.2483 105.0743
be 95811 | 3.677 | 2617 f 54.4203 -3.5508 252157
- 91.874 -3.9“3_7 -7.614 .»4}6’ {L | -2.5578 13.0842
—— o et S

Table B-1: Yates o for the flexural strength of carbon fiber-

> algori
reinforced epoxy composités.”

2. A single replicate

Al idd

If the singl igate-of thé design is run, the experimenter will

(]

consider this technique. The assumptlo'dfmf thls strategy is that the random

error or noise in the process tha:t_xs studﬁf&moderately small.
.v_l"j el

it A Jq."" -

Yy
A mn;te;;eyphwe
v,

unreplicated factorial-With only one replicate, there is no internal estimate of

_______vauw
of a 2° design is occasionally called an

error (or pure error). One method to analyze an Lil”n'replicated factorial is to
assume that some high order, interactions, are, negligible and include their
mean squares tg estimate the'error. This“is'an appeal'to the sparsity of effect
principle; that is, most systems aré domlnated by some of theumain effects and

low order mteracttons and most high-order interactions/are neghglble

When data from unreplicated factorial designs are analyzed,
sometimes real high order interactions happen. Therefore, the use of an error
mean square acquired by pooling high order interactions is not fit for these
cases. An approach of analysis attributed to Daniel (1959) provides an easy
way to overcome this puzzle. He proposes examining a normal probability

plot of the estimates of the effects. The effects that gre negligible are
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normally distributed with mean zero and variance o’ and will tend to lie along
a straight line on this plot while significant effects will have nonzero means
and will not fall along the straight line. Thus, the preliminary model will be
specified to contain those effects that are nonzero based on the normal

probability plot. The negligible effects are viewed as an estimate of error.

For flexural strength of carbon fiber reinforced epoxy

composites, the estimates of effects in Table B-1 are employed to draw the

y/)ability plot of these effects is

normal probability plot. Th

o
illustrated in Figure B-1. h '

99

AC
L]
90 -
NE Y/ |
W
- J"I‘.l
z Wredt
= #u [7)eE
8 w1
<} P A
a
©
E
2
1 1
6 8 10

awqmnmmﬁﬁwmaa

Figure B 1: Normal probability plot of effects for flexural strength of

carbon fiber reinforced epoxy composites.

All of the effects that fall along the straight line are negligible,
whereas the large effects are far from the line. The important effects that

emerge from this analysis are the main effects of A, B and AC.

-
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3. Analysis of variance (ANOVA)

The analysis of variance for the flexural strength of carbon fiber
reinforced epoxy composites is summarized in Table B-2. Sum of squares

from Table B-1 is used.

Source of Sum of Degree of Mean square Fo
variation squares freedom
4
A 108.8771 \K“f/ ‘ 108.8771 8.4301
B 1231273 | V7 123.1273 9.5334
: e
. - ¥1 105.0743 8.1356
AC 105.0743 |- 1 S 07
Error 51.66 g 12.9153
Total 388.7 N R* = 0.8671

Table B-2: Analysis‘of ge_'ﬁ}hg e ui'gl strength of carbon fiber
reinforced epoxy co ¥ r : |

i " calculated from summation
of sum of square C, AB, BC anﬁBC , not the main effect. Mean square

AL ys15 is calculated by
dividing mean square:pf effects by m square ofarror. Finally, coefficient

of determination of reggegon analysis ( is calculated from equation B-1.

ﬂUEJ'JWEJW‘ﬁWEJ’]ﬂ'ﬁ

a‘Rz—l SS g

ARIANN I UATINYAY

4. The regressmn model

B-1

In a 2* factorial design, it is simple to express the results of the
experiment in terms of a regression model. A fitted regression model will
show only significant effect for the experiment. Therefore, the estimated

flexural strengths of carbon fiber reinforced epoxy composites are given by
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equation B-2 in which x;, x; and x; represent the effects of A, B and C,

respectively. AC interaction are represented by x1x3.

5 =100.6724 _[7.32783 }n _(7.8;163 }‘2 +(7.2:83 )xlxs B.2

where the intercept is the grand average of all 8 observations and the

regression coefficients are one half of the corresponding factor effect
estimates. The reason that the rqb(r\lf/ coefficient is one-half the effect

estimate is that a regressio fficien s the effect of unit change in
g "‘&..“ g

x on the mean of y and th:méfféstiﬂlateﬁen a two-unit change (from

~1 to +1). 7 :-“""‘"

5. Residual analysis

The resid thé between the observed and
fitted values of y. The es w‘czf Iy* d values, predicted wvalues and
Nl
residuals for the flexural st ngggﬂ_gf car iber reinforced epoxy composites
,}".,;-I;
are shown in Table B-3. ——
Bt yel
O\ H'f‘” |
Effects Observed values | Predicted v: : Residuals
(1) [) Trener ' | 0.0102
A +95.984 97.2823 -1.2983
' L P
B ‘ LY Tl ‘V‘ ‘j‘ W?ﬁ‘si—‘ 2.25325
AB 4 92.997 - 89.436 3.5611
o . —
Fa ﬁm? q Qgr1.2596
A 107. 104.5306 ~ |7 2.5475
BC 95.811 96.8143 ~ =1.0033
ABC 91.874 96.6843 -4 8103

Table B-3: Observed and predicted values and calculated residuals for

flexural strength of carbon fiber reinforced epoxy composites.
y
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A normal probability plot of the residuals is exhibited in Figure
B-2. The points on this plot lie reasonably close to a straight line, supporting
to our conclusion that 4, B and AC are the only significant effects and that the

assumptions of the analysis are satisfied.

99

90

70

50

Normal probability

30

10 o

Figure B-2: Normal,mrobab y plot of residuals for the flexural strength

of carbon fiber reinforced epoxy compesites.

AUEINENTNYINT
RINNIUUNINIAY



Appendix C

Effect estimate and ANOVA table
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Appendix C-1: Effect estimate and sum of square for flexural strength of

carbon fiber reinforced epoxy composites.

Treatment Response. Estimate of effect Sum of squares
combination ‘ ‘

(1) | :: - -
A 95984 5 | =—==T3783 108.8771
| 7846 1231273

5 /1 ‘L\\
@ e\ 10.2401
AB 7 g = 3 105.0743
4 1 -

BC I 228 508 252157
ABC il 5578 13.0842

Source of Sunxc& Degre&gf Mean square Fo
wwien_ {11684 9| 144N £ 71 5
A 108.8771 1 108.8771 8.4301
¢ QJ
@ jﬂf 11 g 9.5334
ACq 105.0743 i 105.0743 8.1356
Error 51.6611 4 12.9153
Total 388.7398 9 R*=0.8671
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Appendix C-3: Effect estimate and sum of square for flexural strength of

aramid fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
(1) 106.651 - -
A 119.747 0.4123 0.3399
B 107.661 -9.5163 181.118
AB 108.9214
C 2.2568
AC 5.4005
BC 0.5289
ABC 26.8022

\
Appendix C-4: ANOV Astable of : %n is of the flexural strength
dllidea
of aramid fiber reinforce g&ﬁﬁ
ATl
e ;‘l
Source of Sum of ean square Fo
variation s,%uares ~t "f*'”-l:'i’r" (
B I 118 25.6334
AB 10? .9214 15.4155
Error 283 3 .0657
1 1 0.8914
Tulha

ATEY

amaﬂnmwﬁm

3:=

188
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Appendix C-5: Effect estimate and sum of square for compressive strength of

carbon fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
(1) 83.68 - -
A 88.223 1.6056
B 80.453 345281
AB 75.396 22.6061
o 85.733 29.6142
AC 0.8166
BC 29.9848
ABC 41357
Appendix C-6: ANOV, fé’ss on. analysis of the compressive
strength of carbon fiber réinforeed epe
Source of Sumof “} I Fo
variation squares o free
B 3 15.7951
C p) 13.5472
AB 22.6061 10.3413
d o
BC : ‘ 13.7167
ahbedwhl
Error 5357
&
To A %468
LJ
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Appendix C-7: Effect estimate and sum of square for compressive strength of

aramid fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
(1) 82.836 - -
A 82.415 1.0348 2.1414
B 74.007 -5.2533 55.1933
AB 73.242 -0.0068 9.11*10
C 7 2.2748 10.349
AC : 2 02 7 8 5.2991
BC 37478 28.0913
JTARN :
ABC - 0.16 0.0546
ZEE T\ AN
Appendix C-8: ANO "’f‘ ﬁs o lysis of the compressive
il
strength of aramid fiber rei ed-ep osites.
ﬂw”:
JIJ -_
Source of Sum of o= Mean square Fo
variation uares"':i;’l‘:wﬁﬁ’ :
& o
B .1933 29.4553
C 1-&3 10.349 5.523
. ‘
BC 28. 91 .0913 14.9916
.I'
Error ﬁ
ugﬁgﬂwﬁ T TVl
Total o il o III"'R"’=09259

’QW’]G\"Iﬂ‘ﬁm TR ERGE
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- Appendix C-9: Effect estimate and sum of square for fracture toughness of

carbon fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
) 2.925 = -
A 2.553 0.441 0.389
B 3.039 -0.06 0.0072
AB 2243 bl -0.1575 0.0496
C 2673 .7565 1.1446
AC 4 2 0 5 2.1013
s . T 0038 0.038
27/ LIS
ABC . W 0.0059
T 4 \
Appendix C-10: AN l%;é 0 '%r analysis of the fracture
toughness of carbon fibegrei forced epoxy-co posites.
S
JI]{';J".'iH
Source of Sum of L ' Mean square Fo
.. L) 8 Y
variation squares ~ [~ freed
A Y TN — 9 23.7195
C IW ) . 1446 69.7927
AC 2.1013 1 .1013 128.128
g o Qs

B GqF 21TPIS
Total hwmi "'1‘(2;0.9823
ARIANNIUARIINE IR Y
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Appendix C-11: Effect estimate and sum of square for fracture toughness of

aramid fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
(1) 4893 . -
A 7.247 2.96 17,5232
B 3.47 -0.727 1.0571
AB 6.955 0.2285 0.1044
c 064 0.0082
AC h 9 (10405 0.0033
T 01305 0.0341
Be MENes
ABC AN 0.2271
Appendix C-12: AN t i‘}éh:j @r analysis of the fracture
toughness of aramid fibegreinforced epoxy composites.
AT
ailﬁﬂ;‘i :
Source of Sumof ] Deg Mean square Fo
o AT 5
variation squares ~[7= freed
A ] . — /5232 467.2853
B 105 1.0571 28.1893
ABC 0.2271 1 2271 6.056
(V- _qJ
= IS IR WS
Total 1“ 18.9574 7 = TP R*=0.9921

qw

RINIUNAINYAY
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Appendix C-13: Effect estimate and sum of square for fracture energy of

carbon fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination
(1) 2.178 . -
A 1378 1.2663 3.2068
B 2.959 -0.0113 0.0003
AB 1.58_oal| -0.4843 0.469
C :1!4108 3.9804
AC , 2 | =255 11.0991
05028 0.5055
°e MRNSS
ABC R 0.0759
o) 4
Appendix C-14: ANO ‘Tg&“ essi sis of the fracture energy
of carbon fiber reinforced e ‘¢om
11 173
JIJ'::.JI =N
Source of Sum of "-.-..“ " Mean square Fo
SIS
variation uares ~ [~ f
L ﬁ .EJ
A 68 12.2071
& 8 .9804 15.1519
i i
AC 11 (P91 1 11.0991 42.2501
Error
Total = 0 9457

Mﬂ‘ﬁm umawma I
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Appendix C-15: Effect estimate and sum of square for fracture energy of

aramid fiber reinforced epoxy composites.

Treatment Response Estimate of effect Sum of squares
combination

1) 8.668 - -

A 20.122 12.7913 327.2322
B 4.832 -3.3893 22.974
AB 17.822 -0.9633 1.8557
c 7 SN | Ill1.1233 2.5234
AC 2 —==075693 0.6481
0.2064

BC 7/

ABC 5.9945
Appendix C-16: ANO me_‘sm n analysis of the fracture energy
of aramid fiber reinforced epoxy compos \

¥
Source of o _{ Mean square Fo
variation S1h
_ _ 1 r ol rl
A T e 172322 57.4061
Error m7003
Total 361.4342 - *=0.9054

AUEANEI NN,
AMIAIN TN INYAE



Appendix D-1:

Table of statistical F distribution

APPENDIX D

155

The critical value of F-distribution at the level of

significance of 0.1.

]

Degrees of Freedom o the Numeratot ()

A 2 3 4 s 6.1 8 i, s % 0 0 0 0 -
|| 986 4950 5359 S8 514 820589 P4 9% 5 @7 612 6LW 6200 622 €5 % 606 63
2| 853 900 916 924 929 933935 437 938 93 84l 9L M 95 94 941 9 948 94
3| 5S4 S46 S39 SM SIS 82525 Su 5B S2 SN Si8 S8 S17 si6 SIS S14 0 5D
4| A8 4R A A 40540l 295 59 39 3% 3@ M 3 3R O3W 3M 378 3%
S| 406 378 3@ 3R 34 k] sn 30 A7 3% 3 A9 AT M6 3 312 30
6 | 3% 346 329 B 3l [0 29% 2% 2% 2% 2 24 2 20 M 2% 274 M
71389 36 3 2% 28 25 I WM 260 28 2% 258 2% 254 251 249 4
8| M6 3 o2¢ 28 2B S5 2% 254 1% 245 242 240 2% 2% M 232 2D
L9 | 3% 300 28 26 2 5o 0 2% W W 28 25 w3 2 218 206
10 | 39 W am 261 1 % W2 w4 0 218 216 213 21 208 206
I 28 266 24 245 2021 2% 11 7 22 20 28 205 28 200 19
2] U8 281 26 28 2% L2220 219 215 200 206 204 200 19 1% 193 1N
§u 2% 2% W 25 220 206 214 20 205 200 198 1% 19 10 188 1§
du | 30 23 2 2w 230 S5 230210 205 2 1% 1% 190 1® 1% 18 1%
815 |30 w0 29 2% W 6 2R 209 W 2! LY LR 1% 18 18 1R 1 1%
g6 | 305 260 246 282U PRGN 19 1% 1% 19 1% 18 1B 175 LR
S8 24 4 1 2n 200 206 20 200.1% 191 18 1M 181 LB 15 112 18
181300 22 20 29 2 2R Z04 200 1% 1M 1® 1M 181 LB L IR 169 166
9|29 260 240 227 1B 20 20 1% 1% 19 axC s 1¥ 1% LB 1N 167 18
w0 | 297 2% 238 25 ;,?t 20 200 20 1% I I® I8 1™ 1mo 1w 1 18 16 L6l
B2 L 2% 27 2% 223 T4 28 20 1% 1% 1R 1B 18 LB 15 1n 18 16 162 19
2|25 2% 235 22 3 26 200 19 19 1% 1% L& 16 1B L0 1§ 18 160 15
BN 255 2% 2 e 205 19 1% L@ LM 1% 18 1M 1 18 16 12 159 LS
% |28 24 23 219 210 204 1% 1% 191 18 18 1B 1B 10 16 14 16 157 1S
B2 28 1 ey 209 120 A9 olSs AR L M2 AT IR 18 16 18 19 156 19
% 0290 2 23 27| 208 200 1% 12 L8 1M 181 1% L7 168 165 160 18 154 1%
7120 251 2% 20 2 200 195 sl 1wt st M 1 AN e 1M 18 1 153 18
B |28 20 2% 26 206 200 1M 190 18 1M 1¥ 1M 16 16 16 18 1% 12 18
Bl 250 23 215 206 19 1 IH 1% 1B AN 1B 18 K e 1% 1§ 151 14
0|28 20 24 2e2m 0% 1 18 I8 12 I 1e s e 19 13 10 146
0|2 2w a7 200 2000 19 s Us Ul L6 AT Lsb sl Ty Las 1S 1T 142 1R
0|29 217 218 204 195 18 18 LM LM 1M 16 10 1S 180 L& 1M 10135 1
20|25 235 23 19 190 1R L7 LR 18 18 180 155 48 18 14 137 1R 126 1
s |21 20 28 1M I8 LT LM L 18 10 185 14 e 13 1% 10 14 117 1
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