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The conception on mitigation of Greenhouse Gas emission is, in these days, one of the most critical
global topics. Among all the GHGs, the emission of Carbon Dioxide is the most impending issue for
the human being’ s future.

The movement to slow down the exploitation and to prevent the over-lumber of the Forests is, thus,
world-widely spreading.

It is also opened by publicity that in Japan, approximately 1000 cubic meters of the wood per One
shipyard business unit every year is consistently consumed.

From this point of view, our study reached a conclusion that it is feasible to replace 30 to 50 percent
of the natural wood consumed in the shipyard in each year by replacing them with the long lasting
artificial wood made from the recycled high molecule organic chemical compound. It will help to
reduce the emission of Carbon Dioxide to mitigate the negative impact to the Ecology.

Our company is developing the method to recycle the synthetic resins which are difficult to reuse by
the conventional ways.

For Instance,

1. Shredded dust Metal and/or Organic Chemical Compound from the Automobile Industries.

2. Industrial Waste created from Household electrical appliances, such as Foaming Polyurethane,
and other Synthetic Resin.

3. Industrial Waste from the Civil Construction Materials, such as Cross-linked Polyethylene,
Polystyrene, Wood chips etc.

4. Industrial Waste from the Paper Mills, such as Punched out papers from the molds, non
conformance laminate materials products etc.

5. Industrial Waste from the Sheet Lining Materials such as Polyethylene, Polypropylene etc.

We are repeating the experiment and analysis to develop the state of art materials by choosing
appropriate industrial wastes, adding the reforming additives, blending and mixing to meet the
needs of use and their required chemical and physical property.






MR A 5 A T

Report of the plastic wood board compressive strength
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1.Introductionintroduction

For ship repair and new shipbuildingShip’ s hull in the dock is supported by docking blocks.

Generally each of the dock blocks consist of Reinforced concrete at its bottom and hardwood bolted on the concrete top and
capped with Douglas Fir over the hard wood. This soft wood cap, i.e. Douglas Fir is formed to the curvature of Ship’ s hull.
However these natural wood wears off rather quickly needs the periodical replacement.From this point of view, the artificial
wood coupled with the concrete block is now being discussed.in the shipyards.

In this experiment, bending and compression tests of the artificial wood material are conducted to clarify their capabilities.
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3.Performance test

(1) Testequipment

This case performance test, was conducted with 500ton large structure testing machine (Hereinafter, testing machine)

Two steel plates, each are size of 1,800 X 500 X t9mm and 2,500 X 400 X t4.5mm were placed on top side and bottom
side beds.

(2) Test piece

Photo®@ shows the appearance of the specimens were used in this case performance tests. Are two types of specimen shape,
Long — L, Short > S. As the material of the specimen, two types of 130 and 120 is provided by the difference in hardness.

EE -1 500tonf XBUEEYIEREE
Photo-1 500tonf large structure testing
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List of test pieces
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Test method Test piece shapes (hardness)| Amount
120 3
L(W300XH150%XL1,500mm)
5 130 3
Compression 120 3
X X
S (W300XH200XL400mm) 130 3
gh(F 120 3
Bending L (W300XH150XL1,500mm) 130 3
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Specimen number, combined specimen shape described above, the serial number and hardness,
L-130-1 (Shape: long, type: 130 hardness, serial number)
The determined as, for specimens L, it was decided to reference numerals representing the test method in () written
following the specimen number further.
(C): compression test, (B): bending test

Incidentally, the No. 1 the sequence number of the various specimens, because it was used in the preliminary tests carried
out in order to determine in advance the behavior of such test conditions, the specimen in the load during the loading and
measuring equipment installation position of the specimen was carried out performance tests serial number will be each of
the three body for up to 2-4 numbers. No. T, was used in the preliminary test.

ek L Product under test L stk S Product under test S

BH-2 fitatfkna
Photo -2 test piece appearance
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(3) Test method

@® Compression test

shown in Figure 1 is a schematic of the compression test method. The center of the tester bed, was placed as the top and
bottom surfaces the surface area is maximized regardless of the specimen shape. The loading on the specimen by the load
for the steel plate on which is mounted in the vertical bed, as well as recorded by the data logger ram stroke output load
and the output of the testing machine at this time, specimens from the value of the displacement meter installed at the four
corners of the upper bed | asked the amount of deformation.
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Compression test method
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Using the automatic test mode for testing machine was performed at a constant speed ram stroke test trials. Test conditions
Table @ . Incidentally, such as warpage and overall surface irregularities that may have occurred during fabrication in the
Test piece was observed, but it has not been implemented process such as capping a case study.
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@ Bending test

I'is shown in Figure 2 is a schematic of the bending test . Were as in the only specimen L is a bending test . As with the
compression test , the specimen is pressurized by loading steel plate for mounting to the mounting surface having the
largest area becomes the upper and lower surfaces , and mounted on the bed . On the other hand , the load for the steel
sheet on which it was attached to the lower bed , and was placed in 250mm intervals across the specimen center , those
two-ply (W500 X L500 X t16mm) steel as the lower jig . Incidentally , the corners of the steel

plate shown in red in Figure 2 in the specimen with the lower jig comes into contact is subjected to a grinding process of the
fixed lower jig also not .

The bending test was terminated when the specimen or, (35mm approximately displacement) the time of contact and full
load for steel plate on which the deformation of the portion not in contact with the lower jig of specimen bottom is attached
to the lower bed collapsed . For the measurement procedure and measurement equipment used and other test conditions,
the same as in the compression test.
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Test equipment upper side
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Testing machines lower side 16—
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(4) Measurement items and measuring equipment

In Table 3 measurement equipment used in this case study, are shown in Table 4 measurement items which recorded
in the data logger. Is obtained by averaging the displacement meter output installed at the four corners on the bed is
displacement, when the inclination of the upper bed is large, the correction is performed by the value of the ram cylinder
displacement.
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4. Test results

(1) E#EsE compression test

-3 To 6, | is shown in Photo 3 the appearance typical of the specimen at the end of the study the displacement relationship
-Weight obtained from the compression test. Since the L-120-4 (C) (Figure 3 see), and L-120-2 (C) collapsed in the middle of
loading, Weight is reduced 20mm, with 26mm near, respectively, in the test results of the L-120 are, but loading up to 4,900

kN was possible without collapse L-120-3 (C). Without having to collapse for specimens of all (see Figure 4), it was confirmed
that it can withstand the loading of 4,900 kN or more L-130.
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S-120 (R-528) FEBRERNESDOVTEY. £ TOMEAKTENM 30mm Ziif Uzl H o stk flm (C Bz
MNEEL, TOBRIBHBZCELEICIVAHELFENMETIZLEVWSHEMARON, —FA. S-130(R -6 2R ) O
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Test results (see Figure 5) S-120, - - -

Exam results are vary (Figure -5 see).

Specimens of all

Cracks has occurred in specimens from around aspect in excess of the displacement 30mm
The collapsed by that cracking leads, the load is reduc

The other hand, the test results of the S-130, variability is small.

Specimens of all
— Were carried out loadings for more than (60mm) 30% of height of specimen

Was not able to leading to collapse.
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(2) Bending test

Load obtained from bending test -in FIGS displacement relationship, | shown inthe photo -4 the appearance of specimens
typical in at the end of the study. Around that exceeds 25mm is the displacement (see Figure 7), leading to collapse occur
a crack at a position that is sandwiched between a lower jig on the bed L-120. | seen some variability in test results. There
is no variation in test results L-130 (Figure -8 see), deformation of the portion not in contact with the lower jig of specimen

underside even look at the test results of one is, the steel sheet for loading the lower fully there is a tendency to (displacement
around 33mm) load increases rapidly when in contact.

L-120-2(C) fiZ= load 400t

L-130-2(C) fZE load 500t

S-120-3 #=E load 120t S-130-4 fZE load 150t

BE -3 ERs5 R TRORF
State of compression at the end of the study
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L-120-4(B) #Eload 300t

L-130-2(B) 7= load 400t

BER -4 fil75RR TROEF
State at the end of the study bending
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5. Summary
@ Test report, shows the results of the bending testand compression.

revealed strength properties due to the difference in hardness of artificial wood product board.

@ In the compression test artificial wood board hardness 120 that was used,

Thing to collapsed in displacement of more than 10% of the height of the specimen is often.

Larger variability to intensity.

In the bending test

And that it is sandwiched between the lower and upper jig

Cracking is to occur in the stress concentration near the point which is sandwiched between the lower and the upperjigisin
contact with the edge.

@ Artificialwoodof hardness 120 that was used in this matter

After a review of the collapse point of the specimen hardness of 120 after completion of the test.
Internally, the occurs cracks in many parts of the air bubbles.

In the Artificialwood manufacturing process

Deformation in the vicinity of the resin injection port is large.

@ Artificial woodof hardness 130

Does not collapse.

Intensity is stable.

It was confirmed to have good properties.

@ This test, conducted static loading tests with a constant ram stroke displacement rate.

If think of method of using in the shipyard of artificial wood board and the influence ofstrain rate,
Also required grasp of the creep phenomenafurther.

(creep phenomena ;

When it is increase the load, with the passage of time, change is increased.)
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High load type 200t specification
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$HHREAR
Set Artificial wood boad

f i

29— MEAREREIRR (RIS L AJLEEEEH)
Concrete Artificial wood boad production situation(Round hole is for level check)
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Saw cutting Artificial wood machining status by electric saw
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Chisel machining status1 Chisel machining status2

BRAH Y FIMIIKS
Processing in an electric planer




ATIAKREABSRRIKR (BT L — KR)

Artificial wood fire test conditions
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Impact-resistant products
Conventional products are weak of
weighted impact. But the product has a
strong impact

BOLENT#EF #FBEREXRFCEIZPCHEFEANTEHELET
When | produce a long Artificial

\f

wood boad on joints, | put the joint in the middle.
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HIXMAAIEAR (RHEYII17)
Artificial wood boad for Energy-saving ship

EMICH 1T D ATIARERARHAERIKR
Situation that combination of natural wood and artificial wood for New shipbuilding




Ny FHAN—RABEEAR (W500%x400%2000)
Large artificial wood board for hatch cover
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The paint is soft, but bottom paint damage is small
because Artificial wood board is soft.
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The top of ship

350t XS HE
350t Carriage
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231 RBEARFERR
Slide artificial wood boad for New shipbuilding

<FULEA (#XK)
artificial wood boad(magnifying)

hi 55— MEEE
Intermediate gate cradle
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Size list of wood board
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300w X 50t-150t X 800L
300W X 50t-180t X 500L
300W X 140t-240t X 1200L
300W X 20t-100t X 1200L
300W X 50t-200t X 500L
300W X 150t-250t X 1500L
300W X 100t-200t X 1200L
400W X 150t-250t X 1700L
400W X 150t-350t X 1700L
400W X 100t-200t X 1200L

400W X 100t-250t X 1500L
400W X 150t-300t X 1500L
400W X 100t-250t X 1500L
400W X 150t-250t X 1500L
400W X 60t-200t X 1400L
400W X 150t-250y X 1700LW

350W X 115t-185t X 1200L

300w X 75t-8t X 935L
300w X 50t-8t X 935L
300W X 25t-8t X 980L

490W X 30tX250t X 2000
300W X 20t-120t X 1200L
350W X 115t-185t X 1200L

AL 90 X 150 X 790

300W X 200t-300t X 1500L
300W X 100t X 200t X 700L
AAL 60 X 150 X 790

725y b

500W X 250t X 2500l

|[H 500W X 400t X 1700L W
500W X 400t X 2000L
500W X 400t X 1700L
500W X 120t X 1200L
300W X 50t X 900L
300W X 100t X 900L
300W X 150t X 900L
300W X 200t X 900L W

300W X 300t X 900L W
300W X 100t X 1000L
400W X 100t X 1200L
300W X 200t X 400W <L
400W X 200t X 1200

400W X 150t X 1200

X 2000 L

7K 200WX 200 t X 1200 L
AUEAR 7K

AUEAR 9K

7y b
300W X 180t X 1200 L
300W X 200t X 900 L
350W X 350t X 1500
400W X 120t X 1200
400W X 150t X 1200
400W X 200t X 1200
400W X 150t X 1800
400W X 200t X 1800
400W X 200t X 1700

r - O O — — —

400W X 300t X 2200 L
500W X 260t X 2000 (2500)
500W X 400t X 1700 L

500W X 400t X 2000 U7 b
350W X 150t X 1200 L
250W X 150t — 300y X 1500L
300W X 100t — 200t X 1200L
400W X 150t — 250t X 1700L
400W X 150t — 250t X 1500L
400W X 100t — 200t X 1500L
400W X 150t — 300t X 1700L
400W X 100t — 250t X 1500L

AZ14 K

300W X 50t-150t X 800L
300W X 50t-180t X 500L
300W X 140t-240t X 1200L
300w X 20t-100t X 1200L
300w X 50t-200t X 500L
300W X 150t-250t X 1500L

300W X 100t-200t X 1200L
400W X 150t-250t X 1700L
400W X 150t-350t X 1700L
400W X 100t-200t X 1200L
400W X 100t-250t X 1500L
400W X 150t-300t X 1500L
400W X 100t-250t X 1500L
400W X 150t-250t X 1500L
400W X 60t-200t X 1400L
400W X 150t-250y X 1700LW
350W X 115t-185t X 1200L

300W X 75t-8t X 935L
300W X 50t-8t X 935L
300W X 25t-8t X 980L

490W X 30t X 250t X 2000
300w X 20t-120t X 1200L
350W X 115t-185t X 1200L
AL 90 X 150 X 790
300W X 200t-300t X 1500L
300W X 100t X 200t X 700L
AL 60 X 150 X 790
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Delivery record of artificial wood board

ERETEKARH
SAIKI HEAVY INDUSTRIES CO.,LTD.

BASHAER Ry D
Shin Kasado Dockyard Co.,Ltd.

BIR=#AITH SR
Maeda Shipbuilding Co.,Ltd.

HHARH=MRy o
SANWA DOCK CO.,LTD.

HEE DK KA
The Hakodate Dock Co.,Ltd.

HREt74 - T4 F - 74> 7y R (MU)
[HI Marine United Inc.

- N—=Y)LiEmkA S (JMU)
Universal Shipbuilding Corporation

FREHWT) IO OT ) IHhRARK
SUMITOMO HEAVY INDUSTRIES MARINE & ENGINEERING Co.,Ltd.

RFERHARH
PENTA-OCEAN CONSTRUCTION CO.,LTD.

R LREfMmPR
Namura Shipbuilding Co.,Ltd.

=EBETENARH
Mitsubishi Heavy Industries, Ltd.

B KEEMT
Oshima Shipbuilding Co.,Ltd.

Y/ Y &K
Sanoyas Holdings Corporation

bty SakaTa
Niigata Shipbuilding & Repair, Inc.

RBEHRA Rt
Naikai Zosen Corporation

& EHA
We have delivered the artificial wood board to other companies too.



