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Summary

Research on the Development of Compressed Japanese Cedar and its Effective Use

The result of this study is summarized chapter by

chapter as follows.

Chapter 1 started with the objective and
background of this study, which present an
analysis of the current state of the wood industry.It
is defined by the properties of wood materials used
for architectural, industrial and craft purposes and
by the inherent nature of wood materials as a

biological resource.

This is followed with an overview of preceding
studies by listing advantages of furniture, fittings,
and interior materials manufactured using wood
composites made of sliced veneers processed from
compressed Japanese cedar, around which this

study revolves.

Chapter 2 outlined the method of compression
forming of Japanese cedar, and proposed a method
of dimensional stabilization through improvement

of molding casts and other measures.

We observed how the moisture content and
dimensional behavior of Japanese cedar
compressed by the proposed method changed over
time when naturally seasoned. From this
observation, it was revealed that compressed

Japanese cedar would provide a good source of
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wood material.

Next, we described a method of processing
compressed Japanese cedar into sliced veneers as
a more efficient way to make use of this
material, and considered the significance of the

processing technique.

The usability of compressed Japanese cedar as a
solid wood material, doubled with its
processibility into sliced veneers, enabled
selective application of compressed Japanese
cedar to the production of furniture, fittings, and

interior materials.

Chapter 3 clarified the mechanical characteristics
of compressed Japanese cedar as a solid wood
material. We ran experiments on compressed
Japanese cedar to reveal the three basic mechanical
characteristics of wood materials, i.e., bending
strength, compression strength, and shear strength.
Moreover, we performed additional experiments
to test the hardness, adhesion strength, and abrasive
wear resistance of compressed Japanese cedar
because these characteristics are important factors
in the manufacturing of furniture, fittings, and

interior parts.

The experiments produced a promising result in



which compressed Japanese cedar resembles
Japanese beech in terms of bending strength,
compression strength, and shear strength. It was
also found that the hardness, adhesion strength,
and abrasive wear resistance of compressed
Japanese cedar depend on its original properties
before compression, including its annual ring
width and density. The Japanese cedar that
exhibited promising mechanical characteristics
in our experiments was straight-grained timber
sawn at an angle of 45° to the annual rings.
Moreover, one with a relatively narrow average
annual ring width of 3.0 mm would, after
compression forming, show characteristics
resembling those of hardwood (i.e., broadleaf)

timbers.

In Chapter 4, we examined mechanical
characteristics of sliced veneers of compressed
Japanese cedar, including hardness, adhesion
strength, abrasive wear resistance and LVL

(laminated veneer lumber) bending strength.

It was found that slicing into veneers, slightly
lowers the hardness, adhesion strength, and
abrasive wear resistance of compressed Japanese
cedar as a solid wood material, but that this adverse
effect of slicing decreases in proportion to the

slicing thickness.

We performed a bending test on straight and
curved LVLs to investigate their bending
strengths. Curved LVLs made of sliced veneers
of compressed Japanese cedar measuring 0.8 mm
thick exhibited the same level of bending strength
as curved LVLs consisting solely of sliced veneers
of Japanese beech of the equivalent thickness. We
also demonstrated that an LVL consisting of a
sliced veneer of uncompressed Japanese cedar
between sliced veneers of compressed ones retains
the same bending strength as one consisting solely
of compressed ones. Our experiment also revealed
that the bending strength of an LVL does not

depend on the number of laminate plies.

In Chapter 5, we performed tactile and visio-tactile
experiments to investigate the sensory attributes
of compressed Japanese cedar. The subjects
consisted of people experienced in the furniture
industry and woodwork in general and students

with no such experiences.

We used the SD (semantic differential) method to
compare the average profiles of the respective

wood materials. It was revealed that compressed

- Japanese cedar gives impressions similar to those
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of rosewood and teak that look and feel hard,
heavy, and clear. These features are opposite to

those of uncompressed Japanese cedar.




The factor constellation obtained through factor
analyses showed that compressed Japanese cedar
has tactile and visual attributes similar to those of
hardwoods such as Chinese quince, teak,
rosewood, and ebony. In contrast, the constellation
of factors of uncompressed Japanese cedar is
similar to those of softwoods including Hiba
arborvitae, Japanese cypress, and Sitka spruce.
Accordingly, uncompressed Japanese cedar has a
constellation of factors opposite to that of
compressed one, which means the two wood
materials differ from each other in terms of sensory
attributes. Compared with uncompressed Japanese
cedar, compressed Japanese cedar looks and feels

more reassuring and solid.

Thus, compressed and uncompressed Japanese
cedars differ from each other in terms of tactile
and visual impressions. Therefore, it is important
to selectively exploit their differences, taking into
consideration the design of the product or the part
of the product for which the material is used.
Hence, our findings indicate that the compression
forming technique provides Japanese cedar with
new applications, and suggest possible effective
applications of domestically produced softwood

materials.

In Chapter 6, we tried applying compressed

123

Japanese cedar and wood composites made of
sliced veneers of compressed Japanese cedar to

wooden products.

In this chapter, we presented findings obtained
through the trial manufacturing of wooden
products. To use it as a solid wood material, we
compressed and shaped Japanese cedar to give it
dimensions as close as possible to those of the
like of the intended products in order to prevent
deformation that may occur during secondary
processing. We would like to emphasize that this
preparation is particularly effective for
compressed Japanese cedar with a relatively large

section area.

Plywood and laminate boards topped with hard
face veneers of compressed Japanese cedar
excelled in dimensional stability and scratch
resistance. Therefore, providing good material for
the top panels of legged furniture, top and side

panels of chest furniture, and door panes.

Japanese cedar turns brown through compression
forming, acquiring a resemblance to valuable high-
grade wood materials such as teak and rosewood.
This effect is particularly obvious in straight-
grained Japanese cedar, raising theexpectation

that, if used in designs suitable for applications



that agree well with its characteristics, the material
would compare with such high-grade wood

materials as teak and rosewood.

Moreover, the successful manufacturing of sliced
veneers of compressed Japanese cedar enable the
manufacturing of both straight and curved LVLs.
In particular, curved LVLs are expected to find
applications in the manufacturing of compressed
laminated wood furniture, and therefore are
expected to contribute to a remarkable rise in the

demand of compressed Japanese cedar material.

Finally, we also tried the same compression
technique for wood materials other than Japanese
cedar. It was found that Hiba arborvitae,
compressed to a half or a third of its original
volume, would show better acoustic performance
rather than in its original state. In response to the
result, we manufactured trial xylophone bars and
confirmed that xylophone bars made of Hiba
arborvitae, compressed to a half or a third of its
original volume, compares with those made of
conventionally used Chinese quince material,
raising the expectation for its application to

musical instruments.

The achievements of the present study can be

summarized as follows:

First, a compression technique was established
based on the trial manufacturing of wooden
products using compressed Japanese cedar. Thus,
the production of compressed wood materials that
exceled in dimensional stability was made

possible.

Second, our SD analysis demonstrated that the
Japanese cedar feels and looks differently before
and after compression, and that compression
forming gives the material sensory attributes
similar to those of hardwoods such as teak or
rosewood, which means that Japanese cedar could
be used as a high-grade wood material that
compares with such hardwood materials and hence

would have a wider range of applications.

The third and most important achievement of the
present study is the establishment of the method
of slicing compressed Japanese cedar into veneers.
This technique allows the manufacturing of wood
composites using compressed Japanese cedar. In

applying wood materials to furniture, fittings, and

+ interior parts, an appropriate selection from among
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solid wood materials, veneers, and wood

composites made of veneers is critically important.



Therefore, naturally, this was one of the important
points for us to consider when using compressed
Japanese cedar. The establishment of the technique
of slicing compressed softwood materials into
veneers and the trial manufacturing of wood
products using such sliced veneers has added a
wide range of applications involving compressed
softwood materials to their conventional rang of

uses in the form of solid wood materials.

Considering that wood is a valuable natural
resource, it will be a matter of great importance to
develop efficient and economical methods of using
wood materials modified by the processing
technique we proposed. Seen from the perspective
of natural resource conservation, the meaning of
this study is significant in that this study serves as
a guide for future developments toward practical
applications of compressed wood materials; we
presented methods of using compressed wood
materials in forms other than solid wood materials,
and then actually applied these methods to the

manufacturing of wooden products.

One of the remaining challenges is the
improvement in terms of the width adjustment of
compressed wood materials. To realize an efficient
use of compressed Japanese cedar and sliced

veneers of compressed Japanese cedar, it is
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necessary to improve molding casts so as to allow
the compression of wood materials of larger

widths.

It is also necessary to improve densities of
compressed wood materials to allow the slicing
of thinner veneers. Equally important is to
investigate whether the typical thickness
(conventionally 2.4 mm or 3.0 mm) of thick sliced
veneers for ordinary plywood will bear good
results for sliced veneers of compressed wood

materials.

Since curved LVLs crack easily when press-glued
by forming dies into products with small
curvatures, the establishment of a method of
determining appropriate thicknesses of sliced
veneers for intended forming curvatures is also

another remaining challenge.

This study proposed the compression forming
technique as an effective and efficient method of
using wood materials, which are a scarce
biological resource, and presented effective
applications of compressed wood materials
manufactured by this technique. We consider that
it is important to develop the present study further
and incorporate plastic-based operations into its

scope, while taking the efficiency of the production



of members and final products into consideration,
so that compressed wood materials will be widely

recognized as industrial materials.
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Zusammenfassung

Untersuchungen zur Entwicklung und Verwendung von Verdichtetem Zederfichtenholz

Dieses Studium zielt darauf ab, dal Holz mit
niedriger Qualitdt, wie schmales Holz aus
ausgediinnter Zederfichte, mit Hilfe der
Verdichtungstechnik, mit der die mechanischen
Eigenschaften der verdichteten Zederfichte
verbessert wird, nutzbar gemacht wird und damit
das Design und die Produktionstechnik fiir das
industrielle Kunstbewerbe verbreitet werden

kann.

Die Verdichtungstechnik wurde durch die
Verbesserung der Produktionspresse, die fiir die
Anwendung zur Produktherstellung gedacht ist,
uhd durch Experimente erprobt, so daf die
Produktion von stabil verdi’chtetem
Zederfichtenholz ermdéglicht wird. Wenn
Zederfichte verdichtet wird, verindern sich die
mechanischen Eigenschaften, wie Biegungskraft,
Kraftaufwand, Schnitteigenschaft, Stirke,
Klebekraft, Abreibungseigenschaft sowie
sensorische Eigenschaften wie Tasteempfindung
und Aussehen im Vergleich zum urspriinglichen
Holz. Solche Eigenschaften sind eher dhnlich wie
hartes Holz aus Laubbdaumen und es wird Klar,
daB dieses Holz als Luxusholzmaterial benutzt

werden kann.
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Das grofte Ergebnis von diesem Studium ist der
Aufbau der Verdichtungstechnik und die
Methode, mit der die scheibenweise Fertigung

auf verdichtetem Zederfichtenholz ausgefiihrt
und damit Holzbretter aus verdichtetem
Zederfichtenholz produziert werden kénnen. Als
wir dieses Holz fiir die Produktherstellung
benutzt haben, war dies nicht schlechter im
Vergleich zu normalen Holz oder Holzmaterial

und es hat gute Ergebnisse gezeigt.

Mit diesem Ergebnis, dal die Nutzung als
Holzmaterial und die Fertigung fiir Holzbretter
aus Zederfichte erfolgreich gezeigt hat, ist die
Nutzung dieser Technik sehr breit geworden.
Holz ist ein wertvolles Material und die effiziente
und sparsame Methode fiir die Holzmodifizierung
ist immer gefragt. Mit Beriicksichtigung dieses
Hintergrundes kann unsere Technik eine
praktische Richtung fiir die Nutzung als
industrielles Material im Kunstgewerbe zeigen,
weil wir die Anwendung auBler als Holzmaterial
als auch die Verwendung fiir aktuelle Produkte

zeigen konnten.
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#E3-1 BT REBAET -4

BIFoRE BRIFHPIRE s v T RY

"
I BBAN. | mgrE BRTE R (Mpa)  (Mpa) (Gpa)
AXEfEH 1 0.79 2.68 7.10 141 116 14.3
2 0.77 2.80 9.50 147 108 140

3 0.76 2.66 7.90 140 113 14.0

4 0.68 2.28 8.10 120 90.1 12.2

5 0.69 2.15 8.00 113 77.2 12.7

6 - - - - - _

7 0.58 1.88 8.30 98.7 64.4 9.10

8 0.66 2.20 9.10 115 72.1 1.3

AEH 1 0.36 112 116 - - -
2 0.37 1.31 10.8 69.1 38.6 9.56

3 0.34 1.12 1.7 58.7 335 5.85

4 0.38 1.26 10.8 65.9 38.6 6.75

5 0.38 127 9.10 66.4 38.6 7.17

6 0.39 1.28 9.80 67.5 412 7.20

7 0.41 1.29 9.50 67.5 412 7.64

8 0.35 1.18 9.60 61.8 38.6 5.73

T+# 1 0.51 1.55 12.2 81.2 412 6.12
2 0.49 1.28 105 67.0 335 5.52

3 061 201 10.3 105 64.4 8.69

4 0.50 1.65 12.1 86.8 46.3 6.88

5 0.54 1.71 132 89.9 51.5 6.95

6 0.62 2.22 14.4 116 72.1 8.56

7 0.56 2.13 13.0 112 77.2 7.91

8 0.54 1.93 15.9 101 59.2 7.33




HIE p. 4 HEE

WA WEMRBRAUET -4

M| BBAN. |mknE BAGE  EU @EEES o s#H
AXEREH 1 0.66 23.0 1.35 57.4 1.67
2 0.66 24.9 0.92 62.3 2.66
3 0.66 24.0 1.22 59.9 1.93
4 0.65 23.1 1.14 57.7 1.99
5 0.64 25.1 1.50 62.7 1.64
6 0.62 18.6 1.41 46.5 1.29
7 0.63 230 1.26 57.4 1.79
8 0.66 26.0 1.05 65.1 2.43
9 0.60 19.5 1.22 488 1.57
10 0.65 23.9 1.16 59.8 2.02
11 0.61 20.3 1.48 50.8 1.35
12 0.64 24.4 1.34 61.1 1.79
AXH# 1 0.34 13.3 1.13 33.2 1.15
2 0.33 13.4 1.16 336 1.13
3 0.33 14.1 1.52 35.2 0.91
4 0.34 133 1.44 33.2 0.91
5 0.32 13.7 1.49 344 0.90
6 0.33 13.1 0.96 32.8 1.34
7 0.34 14.0 0.99 350 1.39
8 0.33 13.0 1.16 324 1.10
9 0.33 13.1 1.00 32.8 1.28
10 0.34 14.0 1.16 35.1 1.18
11 0.33 13.1 1.05 32.8 1.22
T 1 0.57 18.4 1.52 459 1.19
2 0.58 19.1 1.35 478 1.39
3 0.58 19.3 1.45 48.3 1.31
4 0.56 185 1.75 46.3 1.04
5 0.59 235 1.70 58.8 1.36
6 0.61 23.6 1.14 59.0 2.03
7 0.60 23.2 1.26 58.0 1.81
8 057 19.3 1.79 48.2 1.06
9 0.58 18.9 1.24 47.3 1.49
10 0.60 23.7 1.41 59.3 1.65
11 0.55 18.1 1.55 452 1.15
12 057 186 1.36 46.4 1.34




I p 25 HE

f#HiE -3 TAMRBRAET —%

M |REBHN. | mgiw  BREE B B ETES

1 0.61 1.71 0.79 8.38

2 0.67 1.7 0.44 7.76

3 0.74 2.06 0.64 9.36

4 0.63 2.20 0.66 10.0

AXEMEH 5 0.60 3.08 0.48 14.0
6 0.70 3.47 0.57 15.8

7 0.68 1.41 0.58 6.42

8 0.59 3.24 0.66 147

9 0.69 3.65 0.55 16.6

1 0.32 1.65 0.47 7.49

2 0.31 1.69 0.49 767

3 0.41 1.73 0.36 7.85

2 4 0.40 1.80 0.38 8.20
5 0.31 1.59 0.47 7.22

6 0.40 2.28 0.43 10.3

7 0.43 2.10 0.38 9.54

8 0.43 2.20 0.43 10.0

1 0.62 3.36 0.61 16.5

2 0.63 3.75 0.62 170

3 0.63 3.63 0.67 165

St 4 0.62 4.47 0.69 20.3
5 0.63 3.41 0.54 155

6 0.52 3.10 0.7 14.1

7 0.52 2.96 0.65 135

8 0.63 3.65 0.54 16.6




W3IE p 28

R34 BERBRAUET—4

AF¥EREA mAHE

B & (Mpa)
# W W OB ARUER HEAES KBREHK (FH7E8)
A %ia s A
(2.9mm~3.6mm) (1.3mm~1.6mm) (0.6mm~1.1mm)
1 5.2 8.4 8.0
2 4.6 7.2 8.3
3 3.5 6.9 8.1
4 7.9 9.2 9.3
5 6.4 9.6 7.9
6 iz B 4.2 9.0 8.3
%702
7 BOVEH 4.0 8.0 6.7
8 3.1 5.5 6.4
9 3.1 5.7 7.5
10 3.7 6.7 9.0
1 3.8 6.6 8.7
12 4.8 18.0 9.6
1 13.5 171 9.9
2 13.7 17.3 12.2
3 13.2 18.5 12.6
4 10.2 16.4 14.4
5 10.5 13.9 13.2
5 9.7 14.2 15.3
7 L 10.9 14.7 13.2
8 5.3 16. 2 13.4
9 12.1 17.6 14.0
10 4.9 16. 4 17.7
1 7.8 17.8 17.1
“ 12 7.5 18. 3 17.7
AXEEH  REH A7 1 25.7 371 38.8
2 24.1 36. 0 41.2
3 28. 2 40.6 43.3
4 30.7 35.2 46.6
5 25.8 35.8 41.0
§ 27.2 34.4 42.1
7 x0m 24.3 38.6 41.8
8 27.7 38.3 3.7
g 26. 4 38.1 40.0
10 24.1 37.3 38.4
1 25.8 38.0 38.0
12 23.3 43.4 37.8
1 3.5 5.8 8.0
2 5.5 4.8 9.8
3 5.1 3.8 9.3
4 6.6 3.9 8.8
5 5.9 5.0 9.1
6 oo 4.8 6.3 10.3
7 3.6 6.5 10. 4
8 31 6.0 10.8
9 2.5 5.8 12.0
10 4.5 7.9 9.5
1 3.6 5.5 9.0
12 4.9 4.4 10.3




HFEIF p.29

B3-S WBMEIRRAUATET—4 : AF¥EEHmH —FE
B (MPa)
var s . (R F®BRE)
Iz " R ARUER HBRFES KXBERK & % _
(2.0mm~3.5m) (1.9me~2.1mm)} {(1.2mm~1.3mm)
1 9.5 1.2 20.0
2 7.3 5. 4 22.9
3 6.3 5.4 18.7
4 6.0 8.8 23.8
5 7.6 10.1 22. 4
§ 1% B 8.9 8.4 20.1
el =8

7 BWIEE 11.6 10.6 19.6
8 1.0 10.3 22.6
9 7.9 10.0 17.5
10 9.5 7.9 18.7
11 9.2 8.3 18.2
12 7.5 8.1 17.3
1 11.2 7.8 27.5
2 11.8 5.9 30.2
3 10.3 6.3 22.2
4 1.9 1.7 18.7
5 9.5 12.3 21.9
6 10. 1 12.4 25.8
7 EE®E 12.5 13.1 22.4
8 12.5 15.3 28.5
9 1.5 15.7 28.9
10 13.4 16.1 26.7
11 14.2 17.5 24. 4
_ 12 14.1 17.7 25.0
A¥ERY WEH =7E 1 40.6 40.1 52.3
2 41.3 40.0 51.1
3 38.3 46. 6 51.0
4 40.5 39.7 52.9
5 40.5 40.5 55.0
6 33.3 42.7 51.8
7 x0m 39.8 45.6 49.8
8 45. 6 42.6 51.1
9 44.2 44.5 50.5
10 41.9 41.5 45.6
1" 39.3 46.0 48.9
12 37.2 47.7 52. 4
1 9.8 6.3 14.1
2 12.1 4.6 14.8
3 15.0 4.2 16.8
4 13.6 3.4 16.0
5 7.7 3.9 15.5
6 ‘ 9.5 4.1 16.8
7 e 11.9 5.8 17.6
8 11.0 5.1 17.2
9 10.0 6.3 17.4
10 19.5 7.0 18.0
11 16. 6 5.8 17.0
12 9.9 6.1 16.4




HEIE p.28~129

W6 WERBAUET—% AF¥H HEAMEEZFHE

B & (MPa)
; . i o " (R FHE)
| B K KBRYEKR HBRES KEEK i 235 s
(3. 0nm~4.6mm) (1. 9mm~2. Tmm) (1. 7mm)
1 4.0 8.4 3.7
2 4.5 6.2 4.0
3 gﬁ: 5.5 6.0 4.4
4 BOKE 5.8 7.0 4.7
5 4.4 - -
6 4.8 - -
1 5.1 7.9 4.9
2 4.2 7.9 5.0
3 4.2 6.8 4.6
A7 AL 4 ey 3.8 9.1 4.6
5 4.0 - -
6 4.4 - -
1 20.4 26.0 23.6
2 18.4 30.0 23.7
, 3 ‘ 16.9 28. 3 21.5
A¥H Mgt 4 *OE 18.3 32.7 22.7
5 16.0 - -
6 19.6 - -
1 6.7 5.8
2 gﬁi 3.4 6.0
3 BOEEE 3.5 6.1
4 4.4 5.3
1 4.5 6.4
_ 2 5.8 6.5
=7t 3 EHm 6.1 6.6 B
4 6.8 5.5
1 17.6 30.4
2 14.6 24.5
3 *A 16.3 23.3
4 20.8 31.0




3

p. 28~ 29

WIH3-T BERBRAUET—%

T3 EHE

fE = (WPa)
7" ' # m ARURER HRBRAES KBER (FHFHE)

(2. 4mm~3. Omm)

7+ ®miEH 4 75 FE

@ 0 NN W b W PN e

|
f: e s
BUVVER

23.
20.
20.
21.
21.
22.
18.
19.
17.
18.
17.
i7.

fHLEE

26.
21.
22.
23.
21.
20.
20.
22.
22.
16.
9.
17.

0O ~ O W B PN e

o —
RN - O

AOmE

51.
53.
53.
53.
55.
26.
57.
56.
47,
48.
47.
49.

1
3
2
2
0
5
3
7
4
4
5
3
5
4
6
5
4
4
3
4
6
T
9
9
9
5
4
9
2
3
0
3
5
3
2
5




BIE p.33

R3S EEWSIRRBRAET -4 AF[EREH

1 1.86 7.16 30

4 1.57 6.03 90

3 1.40 5.37 90

4 1. 47 5.65 90

5 1.18 4.52 60

6 1.47 5.65 50

"B - kA

7 1.47 5.65 10

8 1.13 4.33 20

9 1.23 4.71 20

10 1.81 6.97 60

11 1.23 4. 71 80

12 1.10 4.24 20

1 2.09 71.73 10

2 1.27 4.9 0

3 2.25 8.67 20

4 2.16 8.29 20

5 1.33 5.18 10

AXE@/H  EH - i 6 2.00 7.73 0
7 1.91 7.35 10

8 1.567 6.03 0

9 2.16 8.29 0

10 1.42 5.47 0

11 1.91 7.35 10

12 2.40 §.23 10

1 B3R N N

2 W ITRR - -

3 1.30 4.99 30

4 %] - -

5 1.03 3.96 0

N 6 0.88 3.39 0
7 0.88 3.39 20

8 0.74 2.83 10

9 WA - -

10 0.86 3.30 10

11 1.20 4.62 30

12 0.86 3.30 20




G R

SHREHESD RS

EI&E p.33
HE3-9 EERIRRAET—¥ A¥H
#oE g e BEEE RIS GE

i 1,18 52 10

2 1.94 7.44 60

3 1.52 5. 84 70

4 1.62 6.22 70

5 1.52 5.84 90

58 - 6 .32 5.09 90

7 0.93 3.58 90

8 1,27 4.90 50

9 1.54 5.94 90

10 1,47 5.65 100

1 0.93 3.58 90

12 1.10 3. 96 50

1 1. 42 5. 47 70

2 2.06 7.92 20

3 1. 42 5.47 50

4 1.69 5. 50 80

5 17| - -

, 6 .52 5.84 40

A F#H #£8 -8

7 .57 6.03 50

8 1.72 6.60 30

8 1.03 3.96 50

10 1. 42 5.47 50

T 1. 47 5.65 20

12 1.72 6. 60 30

: 201 7.73 80

2 1.76 6.78 100

3 1,91 7.35 90
4 1. 40 4.93 100

5 1,47 5.65 50

6 1.89 7.26 90

A -HEE 7 1. 42 5.47 90

8 .62 6.22 80

9 1.18 4.52 70

10 1.18 4.52 90

1 1.54 5.94 90

12 0.83 3.20 90




H3E p.33

IR0 EEWSRBAET -9 : FS5#H

#om GERNY mmao.  BEEE BURE O FRANE

1 2.21 8.48 10

2 1.94 7.44 0

3 2.06 7.92 10

4 1.89 7.26 0

5 1.52 5.84 0

6 2.08 8.01 10

A8 - kB

7 1.67 6.41 0

8 2.07 7.96 10

9 2.01 7.73 0

10 1.67 6.41 10

1 2.01 7.73 0

12 1.74 6.69 10

1 1.94 7.44 10

2 1.52 5.84 10

3 1.42 5.47 10

4 1.57 6.03 10

5 1.30 4.99 10

554 . 6 2.06 7.92 10
7 1.57 6.03 10

8 1.37 5.28 10

9 1.72 6.60 10

10 1.13 4.33 10

1 2.16 8.29 10

12 Mia - -

1 1.81 6.97 0

2 1.57 6.03 0

3 1.81 6.97 10

4 1.81 6.97 10

5 1.52 5.84 10

E -8 6 2.40 9.23 0
7 2.13 8.21 10

8 WiE - -

9 2.43 9.133 10

10 2.13 8.21 0

11 2.06 7.92 10

12 1.47 5.65 0




W3IF p. 33

RS- ERRRAET-—-4% . HEEH

EEELVHE (mg)

(500EERH/=Y)
#HE MR e RERR DL E
5 =
1 720.0 625.0
"8
? 756.0 524.0
2 ¥ ERA
1 941.0 764.0
fEE
2 831.0 784.0
I ' '
1 666.0 338.0
RE
2 694.0 376.0
F5#
1 823.0 335.0
d=
2 719.0 290.0

11




Ba4E p 41 EB

fiE4-1 ESFRRBRAUET -5

AFEEREHRER (FEZ0.8mm)

BEH .57 0681k
. B X (WPa)
# & w o ") HEBHBS KERH FREOHE
E & (mm) : o
-] =
1 0.853 0.655
2 0.840 0.061
3 0.818 0. 742
4 0.770 0.742
5 0. 340
6 =B 0.426
/=%
7 BOEE 1.146
8 1.060
9 0. 940
10 0.534
11 0.927
™ 12 0.826
RFERH g h B gy
&# : 50 a1 | 1.638  1.790
2 1.662 1.708
3 1.646 1.705
4 1.766 1.655
5 1.781
6 1.783
#HEER
7 1.775
8 1.755
9 1.633
10 1.363
1 1.785
12 1. 802




WAE p.o4d KB

WiE4-2 WS FRRBRAUAET—%

A¥EMRERER (BE 1.5mm)

BE# . SOVEWR
X (MPa)
52 & iR EIR MEED ? ;
# A D HBAES JolE ZEOEE
B X (mm)
E-] Fiiid
1 0.681 0.978
2 0.765 0.880
3 0.773 0.583

S R IR Y A1
ARERH g4 sovam ™

1.115 0.825
1.110

4
5
6 gz 1.051

E/i3
7 BUOEE 0.720
8 0. 747
9 0.713 i
10 1.100
1 0.985
12 0.895
1 1.555 1.553
2 1.530 1.525
3 1.511 1.555
4 1.655 1.413
5 1.703
6 1.655
7 EEm 1.825
8 1.818
9 1.878 i
10 2.310
1 2.055
12 1.835

13




BAE p 44 KB

#HiB43 BSPHERAUET—%  AFRERER (EZ1.5mm)

B : SOUER
; WE X (MPa)
o R FEDE pmems NEMS  BEOAR
EX (mm) = -
1 0.857 0. 888
2 0.940  0.861
3 0.800 0.639
4 0.875 0. 558
5 0.683
6 FE 0. 461
7 tRE 0.644
8 0.734
g 0.668
10 0.543
T 0. 803
2 0.892  0.881
3 0. 807 0.503
4 1.140 0. 495
5 1.098
6 AR 1.043
7 tER 0.661
8 0.615
g 0.708
10 0.713
11 0.663
12 0.641




WAE p. 44 EE (%)

#iE -4 BEFPREBAET -4

TrREREHR (BEX1.5mm)
¥ S0 ER

REREIR
¥ B s R )
BEE (nm)

B X (Mpa)
BRECHR
-1 i

MEED
HBKES Lo

REIREIREY SiR
T mw@:s9vek

. 5mm

o
[l

. 047 1.743
1.826 1.850
1. 447 1.603
1. 900 1.843
2.010
.938
1.718
1.390
1.748
.875
.893
. 180

=B

e ~N e W B W M
—

P2 s D
— b b

.657
876
.893
.918
.812
. 801
. 933
.835
. 888
.809
.915
.854

—

= E

W e N Wt & o M

—
o

—
—
0o O o 0 o O 0 O o o o ©

—
a3
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4B p. 45 KEE

#iE4-5S ESRBAET -4

AFEMRERENR (FEE0.6mm)

B SO Ak
B & (wpa)
# | " REBVED wgrgs TEIOFE  geonm
-] =
| 1.21 0.57
2 1.25 0.65
3 0. 95 0.64
4 0.97 0.83
5 0. 86 0.66
6 R E 1.10 0.82
EalE
7 BOEE .27 0.61
8 1.09 0. 62
9 0.92 0. 65
10 0. 99 .1
" 0.88 0.61
KERBERAEY 12 0.76 0.51
AFEREH =1 0. 6mm
(BEH : S0 E81R) 1 0.98 0.47
2 1.07 0.52
3 1.15 0.59
4 1.32 0.60
5 1.05 0.65
6 1.16 0.61
7 EEE 1.25 0.55
8 1.13 0. 61
9 1.07 0. 54
10 1.19 0.86
" 1.16 0.71
12 1.23 0. 64
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W4 p.a5 HE
#E46 BRRAUAET—¥ AFEMRZRER (FEZ0.8mm)
BH: 5081
B X (WpPa)
H | ® RERVED pmpgs MEEORE  seonm
= =
1 15 0.85
2 .04 0.84
3 .27 0.82
.50 0.77
5 .67 0.34
6 éﬁ}:af:x .13 0.43
7 BVEEE .23 1.15
8 .43 1.06
9 .34 0.94
10 .50 0.53
" .52 0.93
RERBERAEY 12 74 0.83
A¥EHmH aiR 0. 8mm
(BH : 5781 1 .64 1.74
2 . 66 1.20
3 .65 1.67
4 17 1.59
5 .18 1.65
6 .78 1.66
HEE
7 .78 1.12
8 .76 1.24
9 .63 1.30
10 .36 1.46
" .79 1.25
12 .80 1.55
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WAE p A5 HE
WiE4-T BEIRBRATET—9 : AF¥FEMWMEERER (ES1.5mm)
BH: SO AR
@ X (MPa)
# ® REBRABD pgpgs MEEDAE  pzonm
B ::3
1 0.68 0.51
2 0.77 0.52
3 0.77 0.50
4 1.12 0.51
5 .11 0.40
6 iﬁ}fzi 1.05 0.54
7 EOVEE 0.72 0.77
8 0.75 0.56
9 0.71 0.63
10 1.10 0.50
n 0.99 0.70
RERHERES Y 12 0.90 0.82
AFEEH Bk 1. 5mm
(BEH : ST EIR) 1 1.56 0.79
2 1.53 0.84
3 1.51 0.80
4 1.66 0.78
5 1.70 0.78
6 1.66 0.84
7 EEm 1.83 0.76
8 1.82 0.82
9 1.88 0.83
10 2.31 0.89
1 2.06 0.86
12 1.84 0.79
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WA p i5

=B

#WiE4-8 BERRBRAUET—4
B SO 81

AFRERER (FEZ0.6mm)

B oZ {WPa)
# o w w RERIRD wminws TEEORE seonm
-] ®
1 0.97 0.17
2 0.70 0.64
3 0.69 0.58
4 0.50 0.56
5 0.54 0. 51
6 ;ﬁgg 0. 48 0.51
7 BUOEE  0.44 0.43
8 0.52 0.62
9 0.75 0.95
10 0.75 0. 68
1 1.13 0.76
REREIRAEY 12 0.56 -
¥ &R 0. 6mm
(BEH: S8R 1 0.95 0.47
2 0.98 0. 46
3 0.82 0.47
4 1.1 0. 46
5 0.96 0.51
6 0.99 0. 50
7 HEAE 1.05 0.52
8 0.91 0.45
9 1.03 0.55
10 0.80 0.55
1 1.02 0.52
12 1.06 0. 42
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EAE p. 45 HBE

#iE4-Y BERBAET—4

AFXRERER (FEZ0.8mm)

BEH: 5761
B X (MpPa)
# # RERUED pppgs "EIDFAE  smonm
=] =
1 0.46 0.55
2 0.48 0.45
3 0.59 0.39
4 0.57 0.42
5 0.54 0.35
6 ;Ez 0.56 0.47
T BUOVER 0.70 0. 41
8 0.66 0.42
9 0.57 0.36
10 0.53 0.30
1 0.58 0.28
SR & IR EIRAL U 12 0.57 0.34
AF¥H &R 0. 8mm
(B# : 5781 1 0.91 0.38
2 0.85 0.37
3 0.82 0.36
4 0.77 0.36
5 0.86 0.40
6 0.87 0.38
7 A 0.77 0.21
8 0.65 0.33
9 0.80 0.33
10 0.95 0.30
1 0.89 0.31
12 0.92 0.30
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BAE pdd HE

fE 410 BERBAET—4

AF¥RERER (FEX1.5m)

B : SO AR
B & (WPa)
# & " REBIED pmegs MEEDTE azonm
B %
1 0.86 0.69
2 0.94 0.80
3 0.80 0.61
4 0.88 0.52
5 0.68 0. 47
6 ;E}:El; 0.46 0.42
7 EMEE 0.64 0.54
8 0.73 0.59
9 0.67 0.57
10 0.54 0.58
11 0. 80 0.60
. %étﬁ;ﬁmﬁu . 12 0.81 0.63
(B# : S0 81R) 1 0.66 0.58
2 0.62 0.61
3 0.71 0.61
4 0.71 0.55
5 0.66 0.58
6 0.64 0. 56
=Nl
7 0.64 0.51
8 0.73 0.43
9 0.67 0.48
10 0.54 0.47
1 0.80 0.51
12 0.81 0.56
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FAE p. 45

Wil BERRAUET—4 : THRERER (EX0.6mm. 1.5mm)
B : SOV EIR
B = (MPa)
# # ® FEBARD pypnges "EEORE  szonm
=1 "
1 2.13 1.89
2 1.85 1.62
3 1.70 1.83
4 2.15 1.85
5 1.96 2.21
6 ® B 1.94 2.02
E: 3 il ¢
7 BOHEE 2.15 1.47
8 1.78 1.86
9 1.64 1.95
10 1.70 1.87
1 2.06 1.83
12 1.90 1.73
0.6nmm
1 1.91 1.95
2 2.24 1.78
3 2.20 1.76
4 2.21 2.04
5 2.18 1.72
HERBIRE Y 6 2.12 1.64
7+ # =R =]

(Z#H : 57 8|) 7 2.10 2.15
8 1.96 1.88
9 2.29 1.76
10 2.36 2.00
11 2. 20 1.84
12 2.08 2.1
1 2. 41 1.79
2 1.83 1.82
3 1.45 2.17
4 1.90 1.78
5 2.01 1.61
! Sun 6 gﬁtﬁm 1.94 1. 42
7 BUOWKEE 1.72 1.89
8 1.39 1.76
9 1.75 1.50
10 1.88 1.74
" 1.89 1.64
12 1.78 1.80
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BAE p. 45 KB

#iE4-12 BERBRAET—4 FSoRERER (EX0.6mm, 1.5mm)
BH: ST 81K

W X (urPa)

# @& " REBEBRD yypgs MEEOAE 2EOHR
£ i1

1 2.79 1.91

2 2.62 2.22

3 2.47 1.61
4 2.23 2.05

5 2.81 0.58

§ g&ﬁ: 2.85 1.78

7 BV E 2.91 1.99

8 2.51 2.15

9 2.58 2. 44

10 2.22 2.42

11 2.10 2.21

12 2.25 2.19

0. 6mm

1 2.31 2.40

2 1.78 2.13

3 2.03 1.80

4 2.03 1.56

5 1.90 1.79

RE|MBERKY 6 1.79 1.11

P | =R =)

(B#: 59 aK) 7 2.03 1.92
8 1.85 2.09

9 2.36 1.98

10 2.30 2.04

11 1.88 2.15

12 1.81 1.86

1 0.66 -

2 0.88 -

3 0.89 -

4 0.92 -

5 0.81 -

1. 5mm 8 iﬁftgti 0.80 i

7 BUWHE 0.93 -

8 0.84 -

9 0.89 -

10 0.81 -

1 0.92 -

12 0.85 -

23




F4E p.49

-1 EERSRBRANET -4

it . SO AR

AFEMREREMR

HEOHEE BRED . BAGE BEEZ  FOAME

BHOEN ##Hie850H (KN) (MPa) (%)
1 1.23 2. 71 50

2 1.10 4.24 80

3 0. 86 3.30 -

4 0. 96 3.68 90

5 0.83 3.20 80

6 0.74 2.83 30

A - #H 7 0.69 2.64 -

8 0.93 3.58 90

9 0.78 3.02 50

10 1.08 4.15 100

1" 0.88 3.39 20

12 1.18 4.52 20

] 1.05 2.05 .

2 1. 40 5.37 70

3 1.23 a.m 100

4 .47 5.65 50

5 0.88 3.39 80

ARERY e e 6 1.62 6. 22 -
50 81 7 1.35 5.18 50
8 0. 69 2.64 10

9 1. 48 5.68 -

10 1.76 6.78 10

" 1.2 4.90 20

12 1.32 5.09 40

1 1.32 5.09 20

2 1.18 4.52 90

3 1.23 4m 30

4 112 4.33 60

5 1.18 4.52 30

6 0.83 3.20 10

&\ - &8 7 1.23 4.71 70

8 1.25 4.81 100

9 1.08 4.15 80

10 1.62 6.22 70

T 1.08 4.15 90

12 1.05 4.05 30
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Fa# p 49

Wil 14 EFHIERIET—4 AFREREIR
B : S50 81K
BROHHEE BEED .  BARE BEEZ  FOAM

EpDEE HiredbE (KN) (Mpa) (%)
1 113 2.33 90

2 .27 4.90 60

3 1.03 3.96 100

4 1.42 5.47 90

5 0.98 3.77 100

6 1.08 4.15 90

&8 - &E 7 1.13 4.33 90

8 0.88 3.39 90

9 1.25 4.81 100

10 0.98 3.77 100

1 1.08 4.15 -

12 1. 42 5.47 90

1 1.23 a1 100

? 1.37 5.28 90

3 .42 5.47 90

4 1.23 47 60

5 1. 47 5. 65 40

AFH O 6 1. 40 5. 37 50
Sove 7 1. 40 5.37 50
8 .30 4.99 90

9 .62 6.22 60

10 .37 5.28 50

" .47 5.65 .

12 1.42 5.47 60

1 1.05 2.05 90

2 0.93 3.58 70

3 1.23 47 60

4 1.23 47 30

5 1.40 5.37 90

6 1.40 5.37 90

#E - #E 7 1.27 4.90 90

8 1.32 5.09 100

9 1.23 41 90

10 1.32 5.09 90

" 1. 40 5.37 60

12 0.93 3.58 90
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F4E p.49

HWEA5S EERIERAIATET—4 : FSREREIR
#5768k
HEOHALE BEED .. BARE REES  FHARE
BHOEE #HHéebtE (KN) (MPa) (%)
'E - —_ -
2 - - -
3 1.76 6.78 90
4 - — -
5 - - -
I j i f4 5._94 7_0
8 - - ——
9 - - —
10 - - -
¥ - - -
12 1.67 6. 41 20
1 1.67 5.41 10
2 1.81 6.97 10
3 1.96 7.54 50
4 2.1 8.10 70
5 1.67 6.41 40
FS# | 6 1.83 7.16 50
. LB - fLB
S50y aik 7 1.76 6.78 20
8 2.06 7.92 40
9 2.06 7.92 20
10 1.96 7.54 80
¥ 2.07 7.97 50
12 1.86 7.16 70
1 1.74 5.69 -
2 1.86 7.16 80
3 2.01 7.73 80
4 2.12 8.10 50
5 1.62 6.22 80
6 1.72 6. 60 50
A - &8 7 1.96 7.54 80
8 1.74 6.69 70
9 1.86 7.16 50
10 1.81 6.97 40
T .21 4.90 30
12 1.86 7.76 60
26




HBAFE p.52

#iE4-16 EERBIRBAIET—4

AFERERERER

Bt AFSN-a7

BROHHME BAAD . BAWE BESS THARE

EHMOEE #Hiéebt (KN) (MPa) (%)
1 0.74 2.83 90

2 0.49 1.88 90

3 0.88 3.39 20

4 0.74 2.83 -

5 1.03 3. 96 30

| 6 1.03 3.96 70

&8 -8 7 1.42 5. 47 50

8 1.05 4.05 60

9 1.13 4.33 80

10 0.9 3.68 100

T 1.13 4.33 70

12 0.64 2.45 50

1 0.73 3.06 .

2 0.91 3.78 30

3 0.66 2.76 30

4 0.81 3.37 30

AR ERH ¢ os i
25y~ HE-HE 7 1.15 4.80 20
a7 8 1.37 5.72 10
g 0.44 1.84 20

10 0.37 .53 0

" 1.23 5.10

12 0.83 3.47 20

1 0.74 3.06 50

2 .05 4.39 20

3 1.2 5.31 50

4 1.08 4.49 90

5 0.98 4.08 %0

6 0.74 3.06 30

A - & 7 1.18 4.90 90

8 1.03 4.29 -

9 0.83 3.47 -

10 0.76 3.16 -

" 0.83 3.47 60

12 0.91 3.78 10
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BA4E p.52

B4 BBEHIERAUET—9 : RAF¥FEEZRER
Bt . A¥S5/N—27

EROHAE BEED e, BANE RE#AS  FEARE
EHOWME  HaAbY OO (%)

i 0.88 339 .

2 0. 98 3.77 60

3 0.72 2.73 80

4 1.05 4.05 60

5 0. 96 3.68 20

6 0.93 3.58 80

RE - %A 7 1.20 4.62 20
8 0. 96 3.68 70

9 1.15 4.43 90

10 0.59 2.26 90

" 1.03 3. 96 -

12 0.93 3.58 80

1 0.88 3.39 .

2 1.27 4.33 10

3 1.08 4.15 -

4 B8 - -

A% -
2%5y— HEE-HEH 7 0.88 3.39 40
37 8 0. 66 2.54 50
9 0.88 3.39 50

10 0.88 3.39 40

" 0.74 2.83 0

12 0.83 3.20 20

1 0.49 .88 90

2 0.74 2.83 30
3 W8 - 100

4 0.74 2.83 80

5 0.74 2.83 90

6 0.78 3.02 90

BE - #H 7 0.69 2.64 100
8 0.71 2.73 20

9 0.74 2.83 90

10 0. 66 2.54 90

1 0.74 2.83 90

12 0.71 2.73 80
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HaB

p. 52

fIE4-18 EBEEWIRBRAUET -4

FORERELR

B AF¥S5oN—a7

BizoHEL EBEERO

BAFEE BEWE FHREE

EHOEE Masbyg SRAN. T (WPa) (%)
] .62 5. 22 70

2 1.72 6.60 40

3 1.52 5.84 70

4 .86 7.16 10

5 1.54 5.94 80

6 1.72 660 20

#H - &8 7 .62 6. 22 20

8 .64 6.31 20

9 2.01 7.73 30

10 1.67 6. 41 80

1" 1.47 5.65 40

12 1.42 5. 47 60

] 1,27 2.90 0

2 1.62 6.22 20

3 1.30 4.99 20

4 .25 4.81 10

I 5 1.30 4.99 20
. 6 167 6. 41 10
A¥5 o~ HEH-HE 7 1.52 5.84 20
ar 8 1.52 5. 84 10
g 1.37 5.28 30

10 1.54 5.94 20

T 1.50 5.75 30

12 1.35 5.18 10

1 1,37 5.28 20

2 HE - _

3 1.81 6.97 30

4 1.50 5.75 30

5 1.81 6.97 20

N 6 1.74 6.69 10

7 1.81 6. 97 20

8 1.72 6. 60 90

9 HEZR - -

10 =R - -

1" Az - -

12 HEs R - -
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B4E p. 57 KB

R4 EERBRAUET-%

RERER

Bt : SO 81K

BERELVEE (ng)

(500EEH=Y)
Ha W e AERE BEOHE
= "
1 1126.0 1075.0
"8
2 964.0 960.0
2 ¥ ERH
1 1136.0 940.0
e
o = IR EARRS U 1118.0 923.0
(EH 1 57 S EH)
1 728.0 330.0
A
2 850.0 301.0
F54
1 808.0 454.0
8
2 850.0 428.0

30




F4E p.63
FHIE4-20 BELVLEIFRERATET—%
EEBIRR 545 £| APEHBT < 4 | BAIFLE
S| mwroma | 7> oo BATE| wom WFRCTRER <57 0 SRS BUTLY oma | wx | o | GUEED
1-1 AF¥EEH 14 1226.0 | 931.6 931.6 2.2 55.6 11949.3 42,2 3.3
1-2 AFXERH 14 1353.0 | 1030.0 1030.0 2.6 61.4 11178. 9 46.7 -2.5
1-3 AXEgH 4 1314.0 | 1005.0 1005.0 2.4 59.6 11816.6 45.6 | -0.7 "o 20
1-4 A ¥ EBH 14 1275.0 | 956.1 953.6 1.6 57.8 16818.3 43.4 1.1
1-5 AXEHBH 14 1324.0 | 1079.0 1078.0 3.0 0.0 10149, 3 48.9 | ~1.1
Ave. 1298.4 | 1000.3 999.8 2.4 58.9 12382.5 45.4 | 0.02
-1 | A¥ERH - AF 6-8 1353.0 | 1103.0 1100.5 2.6 1.4 11944.1 50.0 2.5
-2 | A¥EBH-X¥ | 6-8 1461.0 | 1030.0 1027.5 2.5 66.3 11587.9 46.7 | -2.4
2-3 | A¥EEH - ¥ 6-8 1500.0 | 1054.0 1054.0 2.6 68.0 11439. 4 47.8 | -4.1 . 28
-4 | A¥EEH - AF 6-8 1383.0 | 1005.0 1005.0 2.6 62.7 10907.6 45.6 1.2
-5 | A¥E@BH - X¥ | 6.8 1344.0 | 907.1 502.1 2.4 61.0 10606. 7 41.1 2.9
Ave 1408.2 | 1019.8| 1017.82 2.5 63.9 112981 46.3 | 0.02
-1 | A¥ERH - AF 86 1393.0 | 858.1 858.1 2.2 63.2 11006. 6 38.9 2.9
-2 | RA¥EBH - AF 86 1412.0 | 907.1 807.1 2.2 64.0 11635.1 41.1 2.1
-3 | A¥EEH - A¥ 86 1500.0 | 1030.0 1027.5 2.4 68.0 12081. 1 46.7 | -1.9 s 1
-4 | A¥FEEH - A¥ | 8-6 1510.0 | 1201.0 1196.0 3.3 68.5 10227.1 54.5 | -2.4
3-8 | A¥EEH - A¥ 8:6 1471.0 | 1030.0 1030.0 2.6 66.7 11178.9 46.7 | -0.6
Ave. 1457.2 | 1005.2|  1003.74 2.5 66.1 11225. 8 45.6 | 0.17
4-1 | AF¥ER/H - AF | 10-4 | 1393.0 | 1079.0 1074.0 2.8 63.2 10823. 9 48.9 0.6
42 | A¥EHBH - ZF | 10-4 | 1442.0 | 1079.0 1076. 5 2.8 65.4 10849, 1 48.9 | -1.86
4-3 | A¥E@BH - ¥ | 10-4 | 1358.0 | 907.1 904. 6 2.8 61.6 10210.7 41,1 2.2 - -
4-4 | AXEREH - XF | 10-4 | 1471.0 | 1079.0 1076. 5 2.6 66.7 11683. 6 48.9 | -2.9
4-5 | REEBH - XF | 10-4 | 1373.0 | 1078.0 1074.0 3.0 62.3 10102, 3 48.9 1.5
Ave. 1407.4 | 1044.6 1041.1 2.7 63.8 10733. 9 47.4 | -0.04
5-1 FE 14 1241.0 | 637.4 634.9 2.8 56.3 6398.6 28.9 | -4.6
5-2 AF 14 1025.0 | 563.9 561.4 3.0 46.5 5280.7 25.6 5.2
5-3 2# 14 1128.0 | 784.5 782.0 3.0 51.2 7355.7 35.6 0.5 202 s
5-4 A 14 1020.0 | 612.9 610.4 2.8 46.3 6151.7 21.8 5.4
5-5 e 14 1285.0 | 711.0 708.5 2.5 58.3 7997.2 32.2 | -6.6
Ave. 1139.8 | 661.9 659. 44 2.8 51.7 6636.8 30.0 | -0.02
-1 7r 14 2481.0 | 1250.0 1245.0 2.2 112.5 15969. 2 56.7 | -1.4
6-2 T 14 2550.0 | 1594.0 1591.5 3.0 115.6 14970.0 72.3 | -4.5
6-3 7+ 14 2308.0 | 1250.0 1247.5 2.6 104.7 13539.5 56.7 6.4 126 .5
6-4 7+ 14 2452.0 | 1520.0 1517.5 2.8 111.2 15293.5 68.9 | -0.1
6-5 7 14 2452.0 | 1471.0 1468. 5 2.6 11,2 15938. 1 66.7 | -0.1
Ave. 2448.8 | 1417.0 1414.0 2.6 i1 151421 64.3 | 0.06
7-1 A¥EREH |IEH | 2187.0 | 1373.0 1365.5 3.8 99,2 10140. 2 62.3 | -6.1
7-2 A¥ERH H|IEH | 1785.0 | 1324.0 1319.0 3.0 81.0 12406. 8 60.0 12.1
7-3 A¥EEH |IEH | 2295.0 [ 1275.0 1265.0 2.7 104, 1 13221.0 57.8 -1 b 8.0
7-4 A¥EEBH $EIGH | 2040.0 [ 1594.0 1594. 0 3.4 92.5 13229.6 72.3 0.6 ’
7-5 A¥EBH EiEH | 1961.0 | 1496.0 1491, 0 3.2 88.9 131481 88.9 4.2
Ave. 2053.6 | 1412.4 1406. 9 3.2 93.1 124291 68.3 | -0.04
8-1 | RFEREH -MOF | 4-15a | 1172.0 | 809.0 804.0 2.8 53.2 8102.8 6.7 | -1
8-2 | RFIEREH -MDF | 4-15am | 1040.0 | 760.0 157.5 2.6 47.2 8221.4 34.5 4.3
8-3 | A¥ERH -MOF | a-15m | 1098.0 | 809.0 806.5 2.9 49.8 7847.7 36.7 L7
8-4 | RXMEREH -MDF | 4-15s | 1069.0 | 809.0 804.0 2.9 48.5 7823. 4 36.7 3 1.0 1
8-5 | RFEWEH -MDF | 4-15es | 1204.0 | 760.0 760.0 3.0 58.7 7148.7 58.7 | -1.2
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BAE p. 67

WE4-21 Bd VLT RBAETF— 4
BBN|  pipmn | 754 | BATE | oW |2 e 30 o | e | BIELY | BOLM) | a0

No. B| CoN \EEEON TREELO KOO BP2) | o) | (upa) RER
-1 AF¥EREH 18 637.4 343.2 340.7 14.6 1.4 67.5 6.1 -0.3

-2 AF[T#EH 18 514.8 3118.7 316.2 17.4 5.2 52.6 5.7 1.9

-3 A¥ERH 18 549.2 343.2 340.7 16.6 9.8 59.4 6.1 1.3

1-4 A¥EHEH 18 488. 4 1315 327.8 17.4 5.7 54.5 5.9 2.4 56 75
-5 2 ¥ ERH 18 882.6 465.8 458.3 13.4 15.8 99.0 8.3 -4.7

1-6 RFERH 18 652.1 441.3 438.8 14.0 1.6 80.7 7.9 -0.5

1-7 AFERH 18 - - - - - - - -

Ave. 620.8 360. 5 370.4 15.6 1.1 70.6 6.7 0.02

-1 | A¥ERH - RF | 8-10 | 508.9 | 416.8 409. 3 19.0 9.1 62.3 7.4 0.6

-2 | AF¥EEH - A¥ | 8-10 | 568.8 343.2 343.2 17.0 10.2 58.4 6.1 -0.5

-3 | AFEEH - RA¥ | 8-10 | 627.6 563.9 563.9 17.4 1.2 93.8 10.1 -1.5

-4 | AKEHEM - A¥ | 810 | 676.7 | 490.3 485.3 16.6 12.1 84.6 8.8 -2.4 w0 20
2-5 | AFEREH - A& | 810 | 637.4 480.3 486.3 13.6 1.4 103.5 8.8 -7

-6 | A¥ERH-2¥ | 8-10 | 3127 171.6 169.1 15.0 6.7 32.6 31 3

-7 | AXESEH - A¥F | 8-10 | 392.3 171.6 171.6 18.2 7.0 21.3 1 2.7

Ave. 620.8 | 378.2 375.5 16.7 8.7 66.1 6.8 0.03

-1 | AFOEEH - R¥ | 12-6 | 558.0 | 416.8 414.3 16.0 10.0 74.9 1.4 0.5

3-2 | AFERH - AF | 1246 | 657.0 | 416.8 409.3 15.0 n.7 79.0 7.4 -1.2

-3 | A¥EGBH - AF | 12-6 | 6178 318.7 313.7 10.6 1.0 B5.6 5.7 -0.5

-4 | AFXEEH - AF¥ | 12-6 | 598.2 416.8 414.3 14.0 10.7 85.6 1.4 -0.2 1o o
3-5 | AFEMEH - A¥ | 12-6 | 490.3 318.7 316.2 19.2 8.8 41,7 57 1.7

36 | AFEEH - A¥ | 12-6 ] 539.4 416.8 411.8 15.6 9.6 76.4 7.4 0.9

-7 | AFEEH-AF | 12-6 ] 657.0 539.4 534.4 17.0 1.7 91.0 9.6 -1.2

Ave. 588.4 | 406.3 402.0 15.3 10.5 71.2 7.3 0.00

4-1 AF 18 392.3 294.2 291.7 23.4 7.0 36.1 5.3 1.6

4-2 A¥ 18 372.7 294.2 201.7 23.0 6.7 36.7 5.3 1.9

4-3 ¥ 18 528.6 392.3 389.8 13.4 9.5 84.2 1.0 -0.9

4-4 AF 18 514.8 | 416.8 404.3 9.2 9.2 121.2 7.4 -0.6 " "3
4-5 AF 18 514.8 | 416.8 409.3 14.2 9.2 83.4 7.4 -0.6

4-§ ¥ 18 446.2 343.2 340.7 13.0 8.0 75.8 6.1 0.6

4-1 A¥ 18 588.4 | 416.8 398.3 7.6 10.5 152.0 7.4 -1.9

Ave. 461.7 359.6 354.6 16.0 8.6 85.1 6.6 0.33

5-1 7r 18 755. 1 465.8 440.8 1.2 13.5 177.1 8.3 -2.§

5-2 7F 18 642.3 | 490.3 455.3 8.6 1.5 153.2 8.8 -0.5

5-3 7¥ 18 544.3 392.3 367.3 9.2 8.7 115.5 1.0 1.3

5-4 7F 18 508.9 367.7 342.7 8.6 9.1 115.3 6.6 1.9

5-5 b 18 733.5 539.4 506. 9 10.2 13.1 143.8 9.6 -2.1 2 -6
5-§ 7 18 578.6 318.7 276.2 8.8 10.3 90. 8 5.7 0.7

5-7 7F 18 539.4 318.7 276.2 8.8 9.6 90.8 5.7 1.4

Ave. 614.7 | 413.3 380.8 8.8 1.0 126.7 7.4 0.03
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