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APPENDIX A
Raw Data of Mechanical Properties
The tensile strength, tensile modulus, compressive strength,

compressive modulus, flexural strength and flexural modulus were
i iversal Testing Machine Model 4200-006 and the

Z identification

T tensile test

untreated m C compressive tset
F flexural test

f@mmm&wwmr e

!cuntln TS 8%-treated
10 ﬂﬂmﬂm‘tﬂuﬁ’mmaﬂ
30 30 % VP vary percent
40 40 % of fiber

50 50 %
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such as,
10T5-T

It means that 5%-treated coir fiber, 10 cm coir fiber length and 20%
coir fiber loading were used to fabricate the composites.

30VP-F
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Teanile Test
ASTR D §38-30
Teasile Test of Coir Piber-UF Resin Composite-8.1. Duits
ASTX Standard Test Nethod . -
Test type: Teasile Test Instron Coporation
ies [1 Automated Naterials Testing Systes 1.19
Operator mase: HOBGSAK ' 19 dpr 1993

Sample Ideatilication: POP-T
Interface Type: 4200 Series
Nachine Paraseters of test:

Stress { i Y Rrain Lra Daergy to Toughness
Specinen  Max, Load Nazi ;_ ~ it Bread finaYoug)  Woint
Buber  (NPa) = (W) t]] LY
20.% Ilﬂ Hli Ill'l'l 0% 0.6 0.1012  0.0688

GEESAEEEE
:1u O6M5 2183 G680 LM 0.6851 319890 01110 0.0

:.*:"mﬁﬂ Vil Blad T 208 L V152 2 0eE) 1) Gl o
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Teasile Test
ASTX D 638-%0
Teasile Test of Coir Piber-UP Resin Conposmite-8.1. Units
ASTN Standard Test Nethod =
Test Lype: Tennile Test . Iustron Coporation
: ' u I l.ttml;ui Nateriale Testing Systes 1.19
Operator name: LOBGSAL \ : 19 Apr 199)

Sample Ideatification: 1HT-1

Interlace Type: 4200 Series

Nachine Paraseters of test:
Sumple Rate (pts/sec):
Crosshead Speed (mi]s!
Exteasoncter gwitel mi!

Dineasions:
Hidth (m)
Thickaess (m) ,
Bit. gasge lex (m)
Spec, guage len (m
Ont of 4 specinens, § excluded,
Stress | Energy to Toughness
it b dele, ol dele.  of Carsor 2o Nodulus  Break
Specinen NMax, [Load - Point
Buber  (NP) () (XPa)

T
wﬂW‘Tﬂﬁh e o



Teasile Test

ASTH D 638-50
Teasile Yest of Cair Fiber-UP Resin Composite-S.1. Daits
ASTH Standard Test Nethod .
Test type: Tesile Test Iutm Coporation
' feg 11 lltmul Naterials Testing System 1.1
Operator aane: TOBGSAL 19 dpr 1583

Sanple Ideatification: SHT-T
Interface Type: 4200 Series

Nachine Paraneters of test:
Sanple Rate (pts/.
Crosshead Bpeed (
Bxtensoneter awi

Dineagions:

Spec.§

Vidth (m) 10.45
Thickeess (m) 1.5
Ext. gange §0.00
Spec. guage lea (m) 115.00

Stress Brerfy to  Youghaess
at Break
Specinen Nz, Load Point
e (G () 0
r n o4& . in o 0.1399 0089
PO LU a1 i o 10130 ) ll:ll!lli L
: 1) L]
[ Uﬁ? “ :W Bl e an 'i‘.“ e
S wa L L 0180 0.9

e, ) 0 G467 ) W‘El’]‘ﬂ el

Deviation:] 651 0.2001 ILIT 05961 50 ou 61 om0 om



Tensile Test
ASTH D 638-80

Teasile Test of Coir Fiber-OP Resin Compomite-5.1. Dnils
ASTN Standard Test Nethod =—

Insteon Coporation
I Aatomated Naterials Testing Systen 1.19

: 19 dpe 1993

Test type: Teanile Test

Operator aame: LOBGSAL

Sample Ideatification: 1047-1
Interlace Type: 4200 Series
Nackine Parameters of test:

Crosshead
Brtensoneter mni

Dineasions:
Hidth (m) 9,45
Thickness (m) R
Brt. gaage lea (m) §0.00
Spec. gange lea (m 0

98

Btress Buergy to Tonghuess
at Break
Specimen  Max, Load Nazs'[s Poiat
Nuber (WPa) 1 (1) (Pa)

EERERE I

07067 LW o 07861 g 0,779 ~ 0,154 0113

Q Wﬂ' aﬁa'ﬂ ‘WJ ﬂd-ﬁﬂ Q‘-@ w&.l’] a ﬂmf 0.303

hlittm' LY oo M 0.0 LT Ul LET ann
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Teasile Test
ASTH D 638-90

Tensile Test of Coir Fiber-UP Resin Composite-8.1. Duils
ASTH Standard Yest Nethod

Test type: Teasile Test
terials Testing Systes 1.19

Cperator nane: LOBGSAK

Sanple Ideatification: ONT-T
. Interface Type: 4200 Beries
Nachine Parancters of test:

Tidth (m)
Thickeess (na)
Spec. gaage len (m)

Out of 2 specinens, 0 excluded. e e

it at lat T I } :;::
iner Mo, Lood Max, int | —{Kufouy
h:::hr (Kpe) -“ (nea) RN (1) | (m) (@) (Npa)

I.Iﬂl 0.2

AR ThO AN &

aa L s 4t L0 oul 0191

milmawnmnwwqwma o o
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Tensile Test
ASTH D §38-90

Teasile Test of Coir Fiber-UP Resin Composite-3.1. Daits —
ASTX Standard Test Nethod

Test type:  Tensile Test

Operator mame: IORGEAL
Sasple [deatilication: 112-7

Tnterface Type: 4200 Beries
Nachine Paraneters of test:

Spec. gange lea {.}
Out of 3 specinens, 0 ml_ﬂﬂ.

Stress 1 Baergy to Toaghaess
. f B

m lll:-lli l“ 1§ |1

fuber () i m o (@) (m

13%5 ’J=’ﬂ HEOHEN E R
1’{ AN ShigW ?l?J’i"ﬁ M



Tensile Test
ASTR D 638-30
Teasile Test of Coir Fiber-0P Resin Conposite-8.1. Units
ASTN Standard Test Method
Test type: Teanile Test Insteon Coporation
, I1 Autonated Naterials Testing Systes 1.19
Operator name: LOBGSAL 19 Apr 1993

Sample Ideatification: §T2-7
Inteeluce Type: 4200 Beries

Kachine Paraseters of test: -
Sample Rate htn“.(

Thickness (m)
Brl. gange lea (m)
Spec. gange lea (m)

Out of § specinens, 0 excluded,

101

Stress 1 b Brergy Lo Toughness

at 4 o, gb faeenr—pi-foreand i Break

Speciver Kax, Lood Doty A Bresk | amaloug)  Moiat
aber (1) (1| (o). om0

.16 I.lﬂl .06 L1990 M1 11660 0311 0.8

:i FEETENEE

1.23%0

=aidInind ﬂﬂiﬂ"l""iﬁmﬁﬂ“" -
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Tensile Test
ASTH D £20-30
Teanile Test of Coir Piber-UP Resin Conposite-8.1. Dnits
ASTH Standacd Test Method .
Test type: Teagile Test . Tnsteon Coporation
el nuum Naterials Yesting Systes 1.1
Operator nase: LOBGSAL 19 dpr 1393

Suple [deatification: 10721
Interlace Type: 4200 Series

Nachine Parameters of test: ?
Sale hate {Mm( |

Hidth (u) Sl ek o\ 10,3
it guge o () 4 @00 Sed WL WM s

Stress I Energy to Toaghness
9 — Modules  Break
Specinen Nar. Lowd Mag, bosd , ’tﬂ' ong)  hoiat
b () () 0w () m) 0 ()
[ om0 LN I8 L0 B LU %% :::Irli 0.4613
i 8 . 01531
1 0.66%  0.5015
} mams‘mm iw tam
XX R NPT X T XX 0.1 01616

Q 'W‘ a‘ﬂ‘ﬂ imlmﬂﬂf}q WIE] ']:ﬂ Bun 0.2910

I&llltin 0.9 0.3 LM 0NN 0N 01m
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Tensile Test
ASTH D 62080

Teasile Test of Coir Riber-UP Resia Conposite-8.1. hils
ASTX Standard Test Nethod

Tnstron Coporation
igs 11 Automated Materials Testing lntu LI

19 Apr 1993

Test type: Teagile Test
Operator aane: IDBGSAL
Sanple Ideatilication: 0T2-1

Interface Type: 4200 Beries -

Kachine Paraseters of tesl: ™
Sample Rate (ptofsec): _if"
Crosshead Speed (safofi]:

Energy to Toaghaess
Break
Point

Specinen Nax. Load V'w 1"! oung
Busber (W) (1), [N ' |m (KPa) (7] (Kpa)

SEREREIEE
=AW ﬂ"*’ﬂﬂimﬂ““mmﬁﬂ.ﬁ -

— i T

EE



Teasile Test
ASTM D 638-90

Teasile Test of Coir Fiber-UP Resin Conposite-5.1. Maits
ASTH Standard Test Nethod

ron Coporation -
I hhutﬂ Naterials Testing Systes 1.1
l! ur 1883

Test type:  Teasile Test

Operator sane; EOBGSAL
Sample Identification: IT5-1

Spec. gunge lea (m) :
Out of § specinens, 0 excluded. L

¥ ﬂﬁ?ﬂﬂﬂﬂ‘ﬁ’"ﬂﬂw
ﬁiﬁﬁaﬁ,ﬂ‘im ﬂw”rnﬁhi”é’ I I.‘IJJ

Iﬂlltin: P LA 1) I B | l'I‘I.H LS LIT 00685
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Teasile Test
ASTH D 638-30
Teasile Test of Coir Piber-UP Resin Conposite-S.1, Tnits
ASTN Standard Test Nethod
Test type: Tensile Test Instron Coporation
' I1 hatonated lltarll!t Testing lntu LI
Operator nane: KONGSLE

Sample Ideatilication: 575-1
Interface Type: 4200 Beries

i
g

Specimen  Nar, Load
hubter  (Kh)

105

B[] 0.9519 .02 0.95% s 0.2485

HEREREEE

1.3 ¢804 1.61400 1040 , IIIII 1.310

o ) Wﬂ ﬂrﬂuﬂ S0UHND ‘ﬂil']s@ Pl v

Iullthl 0.0 16 135N LT 030 13016 0,989
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Tensile Test
ASTX D 638-90
Teasile Test of Coir Fiber-OP Resin Cowposite-5.1, Dnits e
ASTH Standard Test Nethod
Test type: Teasile Test , i Coparation
| : I Antonated Naterials Testing System 1.19
Operator mase: EOBGSAL II dpr 1993

Suaple ldeatification: 1015-1 . m

Interface Type: 4200 Series
Nachine Parmacters of test:

Sample Rate p
Crosshead Speed %
Exteasometer
Dineasions
Spec.§
Fidth (m) 10.10
Thickness (m) .85
Brt. guage lex (m) 50.00
Spec. gunge lea (m) 115.00
Dut of § specinens, 0 excluded
Stres  58Cnis Sivesy ¥ Siraiy Hire ‘ Bergy to  Tonghuess
at ' W) loiales  Break
Specieen Naz, Load Nax. 1 = 3 (Naafoung)  Boint
fuber (IR il Ilhl 4] (K]

:i .ﬁ‘”'ﬂ? i’ﬁﬂﬁ‘ﬁﬂﬂf}@’ﬁ
ama\ih‘i‘m‘wﬁ ﬁ = &

Iﬂiltlll L2 01 a1 L Ln nanz 0



107

Teasile Test
ASTH D 638-30

Teasile Test of Coir Fiber-UF Resin Composite-3.1. nits

ASTH Staadard Test Nethod
] Coporatio
, ’, Intonsted Naterials Testing Systen 1.19
| 19 dpe 1993
Suple Identification: O15-1 u&

_ Interlace Type: 4200 Beries / |

Test type:  Teasile Test
Operator nane: LOBGSAK

Nachine Parameters of fest:

Crosshead Speed (wa/ei 3%
Brtensoneter sui
Dineasions

fpec.§
Vidth (m) 10.5¢
Thickeess (m) LN
Bit. gaage lea (m) 50.00
Spec. gange lea (m) 115.00

Out of § wpecinens, 0 excladed.

ll'.r:ln 1 Inlrrfdh Toughaess

b T ol N %) T | e Mt
1 0.4 IIII‘." 0.1600

= ;,M’&M‘ﬁ’;?ﬁﬁ!f&ﬂi

. A1) éﬁn%f'nfﬁm ﬂmmr" ::::::

Iulltlll CLH L LW 0.0 0.1318 0.0215  0.0009



Tensile Test
ASTH D 638-30

Teasile Test of Coir Fiber-OP Resia Conposite-8.1. nits T
Operator name: EDBGSA

ASTM Standard Test Nethod
ron Coporation
Autonated Naterials Testing Systes 1.19
ll Apr 1993
Sample Identification: 0151 s o

Interlace Tppe: 4200 kﬂ7 :
Kachine Paruseters of test:
Sasple Rate (p B 7

Test Lype: Teasile Test

Crosshead Speed
Extensoneter »

108

Dineasions:
Spec.§
Hidth (m) 10.50
Thickaess (m) ]
Bxt. gaage lea (m) 50.00
Spec. gange lea (m) 115,00
htn[iminu,ln;j;d
Stress  1]80a Biergy to Toughuess
at “at Nodales  Beeak
Speciven  Max. Load Nax (Naaloung)  Point
Iuber  (Wh) | (Pa) (7) (NEa)
1 00691 0.1820
1 lﬂi 5 :R | IIII llﬂl 0.1683
1 ﬁuﬁq ﬂ L0001 1040 0.1857
i N LT 2 CL06M Ik 10690 0.1953

q mawlﬂ TR ﬂ'ﬂ']ﬂ B‘lm 01111

00309 M5 0 N 0.9 B0 01006
Iﬂ'lllil-l LW 0.0 LU e L o W 005 0.0108
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Teasile Test
ASTN D 634-%0

Teasile Test of Coir Fiber-UP Resin Conposite-S.1. hnits
ASTN Standard Test Nethod .

Coporation

Antonated Nateriale Testing Syetes 1.19

Operator mane: NONGSAL 19 dpr 1393

Sample [deatification: 178-1

Interface Type: 4200 Series

Kackine Paraseters of Lest:
Sunple Rate (pts/
Crosshead Speed

Test type: Tensile Test ' v ’ ’!

Dineasions:

Hidth (m) :
Thickness (m)

Bit. gaage lea (m)
Spec. guage len (m)

Out of § specinens, 0 excleded.

Energy to Toughaess
Break
Point

@ 0 ()

IS 0SS 05 0.5 s 0900 %’ Ilﬂi 0.1663

o o el el E i e

- 4 ﬁﬁa’fﬁ’ni“miﬁw%ﬁﬂ’iﬁﬂ o

bevistion: LI 0.080 LT 0.080 Lo 0.0

0.1511



Teasile Test
ASTH D G38-80

Teasile Test of Coir Fiber-UP Resin Conposite-8.1. Units
ASTN Standard Test Nethod T—

Test Lype: Tensile Test , Tnsteon Coporation
(Operator name: LORGSAL '
Sumple Identification: §78-1
Interlace Type: 4200 Series

Nachine Paraneters of test:
Sumple Rate (pts/sec):

Thickaess (m)
Bit. gauge lea (m)
Spec. guage len (m)

Out of § specinens, 0 excluded.

Specinen Kar, lond Neb, Lon iR R S duto) it
fuber  (Ah) {ﬂ 1 L)

’ ,y. I1 Autonated Materials Testing Systes 1.18

(XPa)

110

05632 61 0.2658

BB MR

3. LN 36 o100 L. L&0 0, I 805

e 2 755 G07) $4)4Y1500 1) i

k'lillin 165 001 1265 0.m 1§ 0.00m 1 0.8

g, B

0.11%0
04841
0.1984
l 1815
0. 3052



Teasile Test

ASTH D 63890
Teasile Test of Coir Fiber-UP Resia Conposite-S.1. Guits
ASTN Standard Test Method
Test type: Teanile Test Insteon Coporation

igs 11 Automated Naterials Testiag Inl.u 1.18

Operator nase: KORGSAL - \ i 19 dpr 1993
Saple Ideatilication: 1078-1 .
Interface Type: 4200 Series 9

Nackine Paraeters of test: .——" ay \

111

Crosshead 2
Bxtensoneter switeh
Dinensions:
$pec.§
Fidth (m) 9.15
Thickaess (nn) 1.9
Bxt. gaage lea (m) 50.00
Spec. gange lea (m) 115.00
Out of § specinens, 0 excluded.
Stress Brergy to  Tonghness
at odulu Break
Specinen  Mar. Load Narsdond | {MuTomg) hint
fuber  (Ih) [:‘ L , L (m) @) (m)
1 16 l.lllt LW e o o L M0 05496 04018
! 1.2545 0.1126
RGBT E B B
l 12,51 1.2620 .0447

WA N6 8- 09866 0B 02521 0008

s wﬁmnmuwmmm g &

Inlltin L8 0.0648 1.5 1600 Lz 01542 g 048 0.2



Tensile Test
ASTH D G38-30

Teasile Test of Coir Fiber-UP Resin Composite-5.1. Units
ASTN Standard Test Wethod —

’ Instron Coporation

IT Autosated Naterials Testing Systea 119
i 19 dpr 1993

Tesl Lype: Teasile Test
Operator nane; EONGSAL
Saaple Ideatification: 078-1

112

Tnter! : 4200 Seri — ——
l:ﬂlrum!uuﬂmm of tull:‘ / ‘ T —
Sample Rate (pts/sec): / midity () S0
Crosshead Speed apert . C): 2§
Extensoneter mi
Dineagions:
Spec.§
Hidth () 9,95
Thickness (m) 3.9
Bxt. gange len (ma) 50.00
Spec. guge lea (m) 15.00 11500
Out of § specinens, 0 excluded.
Stress 1§ § § - Energy to Tonghaess
Specinen Max, Load Merodod  Brea hoiat
Ruber  (Xha) g O . @ (w)
1 :ll.ll |.§ P LI L1 g X nm ' :.It'm l.lfl;.
H R 618 0,175
H s IH I ﬁll 0.2893 01755
{ ;@ u ’J ﬂ Erﬂﬁ HEI 0.2 0060
§ 0.9603 3581 <0603 3500~ 0.9597 I!IQJ 0.2685  0.1829

- q Wq ﬂﬁ-ﬂ im'uw ’]I!’] W-En@ Elllllr 0.175

Inilliu 0.67 06T 0.0089 0.8 o.ms 13 0.0 o.00m



Tensile Test
AST D 638-90
Teasile Test of Coir Piber-UP Resin Conponite-5.1. Muits :
ASTN Standard Test Wethod
Test type: Teasile Tesl Instron Coporation
: ies |1 Autowated Naterials Testing System 1.19
Operator mase: LONGSAL te: 19 dpr 1993

Sunple Ideatification: 168-1
Interfuce Type: 4200 Beries

113

Nachine Paraneters of tesl:
Sample Rate (pts/
Crosshead Speed (/e
Exteasometer swi
Dineasions
Bpec.§
~Hidth (m) 10,55
Thickness (m) nn
Bxt. gange lex (m) 50.00
Spec. gange lea (m) 115,00
Out of § specinens, 0 excluded. _
Strees  I8tnin § Btress- Energy to Toughuess
at atd : argor at Corsor’ Nodales  Break
Specinen  Nax. Load Mar. ""__ : 1?_;' Touag)  Point
Tuber  (NP) — ‘ (WPa) (7) (Na)
Lo gt sl 05 0N wn o, :$ B G
Izr “ 0.6510 & [ lili ol 0.5 0.2283  0.1598
i §  0.5139 0,353
e SRaany 2
§ 0. iﬂl HII! l 35 0,179

s W’] &N n“m‘m VNP ) b v

Beviation: L2  0.09 Lu L0 iIII'II o008 0.0
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Tensile Test
ASTX D 638-30
Teasile Test of Coir Piber-UP Resin Conposite-5.1. Duits
ASTN Staadard Test Nethod =
Test type: Teasile Test A [ustron Coporation
) I hhutd Naterials Testing Systen 1.19
Operator nase: LOBSSAL
Suple Ideatification: 5691
Interlace Type: 4200 Series
Nachine Paraseters of test

Sample Rate (pts/
Crosshead Speed 2
Extensoneter switch
Dineasions
Vidth (m)
Thickaess (m)
Brt, gange lea (m)
Spec. guage lea (m)
Ont of ¥ specinens, 0 excluded,
Stress 1 Stmaia Brergy to Toaghaess
Specinen  Mar, Lond ‘ t U ifalong)  Boint
fuber  (Kn) "’ (1) L]
1 IIIII S48 05008 a0 :.m: 0,155
1 U 0. 2064
= ﬁﬂﬁﬂﬁzﬁ‘ﬂ “Mm:ﬂ?: i
5.7 ,um !Iﬂ 0.5616 o 0L.UM 0160

mle Wfq a@ 1) 36 | Jodast 4 ']1'} o | '] a ) -
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Teasile Test
ASTX D 638-90
Teasile Yest of Coir Fiber-0P Regin Conposite-S.1. Unils
ASTN Standard Test Nethod =
Test type: Tensile Test : Iulm Coporation
\ es 11 hhuhl Naterials Testing Syuten 1.19
(Operator name: IOBGSAL ¢ 19 dpe 1983 .
Sample Ideatification: 106P-1
Interfuce Type: 4200 Series
Nachine Paraseters of test:
Sumple Rate (pte/sec):
Crosshead Spee
Extensoneter switch
Dineasions:
Bpec.§
Fidth (m) 10.m
Thickness (m) .M
Bxt. gange lea (m) §0.00
Spec. gange lea (m 115.00
Out of § specineas, § excluded
Btress Energy to Toughoess
at Break
Specimen  Nax, Load Mg ot b AlaTong) Point
fwber (i) (i () N
Al
| L 0y 0.5799 0.51%% IIIII 0.2 Lum
! . 0.1%01 0.1
R e E R E
i § ' 0.2420  0.1605
§ LU s o lun lI 0.1526  0.1019

) WQ 6wl 'mwm ﬂu&l']-ﬂ Plas o

lllillill 0.0881 0.0881 LM 0108 n o0 0.0



Teasile Test
ASTX D 638-90
Teasile Test of Coir Fiber-UP Resin Composite-8.1, Mits
ASTX Standard Test Method i
Test type: Teasile Test Tustron Coporation
' Series 11 Antonated Naterials Testing Systea 1.19
Operator nane: ORGSAI Date: 19 Apr 1993

Sample Ideatification: CGR-T ’,
Interface Type: 4200 Series
Nachine Parameters of test: — 9

116

Sample Rate (pts/
Crosshead Speed (m/e ]
Extensoneter svi
Dineasions:
Spec.§
Fidth (m) 5.65
Thickeess (m) .80
Bxt. gange lex (m §0.00
Spec. gange len (ma) 115.00
Out of § specinens, 0 excladed.
Stress 1 Stnin R i Exergy to Toughuess
Speciven Nax, Load Naty Lond——Brest—frest—fotst & Mot 1 - Poiint
Buber  (XPa) (WPa) (1) (NPa]

141 lﬁ

il AL 0.

lIIH G481 0.3

5.0 lIHI; WA AL g B 0.5 B BT

E M‘ﬁlﬂmﬂﬂ‘m%ﬂﬁ

b § w'] as f ?Wll VI'T’] Vind "]'ﬂ g

1.5 0. 065 0062 LU 9 [ R W 1
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Teasile Test

ASTN D 638-90
Yeasile Yest of Coir Fiber-UP Resin Composite-8.1. Dnits
ASTN Standard Test Nethod —
Test type:  Temnile Test Tnstron Coporation

A ies 11 llhlll'.d Nateriale !util[ Systen 1.19

Operator nane: KOBGSAL ¢ 19 dpr 1993
Sample Ideatilication: 10701
Interface Type: 4200 Series

Nachine Paraneters of test:

Suple Rate (pts/.
Cosshead Speed ( 1%
Exteasoncter u
Dineasions
Fidth (m)
Thickness (m)
Iit. gaage lea (m)
Spec. gaage len (m)
Out of 3 specineas, 0 excluded.
Stress rain  Stress™ T8train St ' Bnerdy to Tonghuess
al . e e 1] Break
Specinen Nax, Load Nar, tond— Brest  Brest  Molb (1 (laYomg)  Point
Buaber  (Nha) , __ g (Kea) t) (pa)
IomM LI M LI %68 1 W 0N 6
I’ n.n‘ ﬁmlf T.ﬂ E};ﬁ {W 1.6480 'j!'" llilllill : :::s'
Near: G L ne ‘]HH an 111 um 0.3649

muu.gill W aﬁﬂ mgﬂwﬂn wﬂ’]rﬂ E’un 0.1618



Teasile Test
ASTN D §38-30
Teasile Test of Coir Piber-UP Resin Conposite-5.1. Uaits
ASTH Stasdard Test Nethod B
Test type: Teasile Test : Tnstron Coporation
N ries 11 Autonated Naterials Testing Systen 1.19
Operator wase: EONGSAL \ }

e———

Sunple Ideatilication: 307P-t
Intertace Type: 4200 Series
Nachine Paraneters of tes

Beeak
Point

(@) (wea)

118

Buergy Lo Tonghaess

i

0.95% M1 0.5 0.19%

e £

Zqisith i BingY o



Teasile Test
ASTH D 638-30
Teasile Yest of Coir Fiber-UP Resin Conposite-8.1. Maits
ASTN Standard Test Nethod
Test type:  Temmile Test Tnstroa Coporation
ies 11 Automated Naterials Testing Systen 1.19
Operator nane: ORGSAL : 19 dpr 1993

Sample Ideatilication: 40VP-1
Interface Type: 4200 Series

119

Kachine Paraneters of test:
Sample Rate (pts/sec):
Crosshead Speed : Hy
Bxteasoneter awitch
Dineasions:
Spec.§
Hidth (m) 965
Thickness (m) .0
Eit. fange len {'l 50.00
Spec. guage lea (m) 115.00
Out of § specinens, 0 excluded.
Stress Daergy to Toughuess
it Break
Specinen  Nax. Load \* Poiat
Fuber  (Ah) t) (L]
II nn o1 Il II 8 10160 ﬁ :.IHI Ill‘l:l
H B Eﬁ.j:f] iﬂ 82 01
b} 0.2545  0.1611
{ ﬁﬂ% ’Jnhﬁ Hﬂjl i 02542 01606
R 0948 16,09 L%10 066 0.9456 7, 0616 0.0

b, 2 ) AT L0 1A A e '}sﬂ Pl o

Iﬂutln 189 0.058 LU 0un 0.9 0.0 16 0.1667 0,116
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Tensile Test
ASTN D 638-30

Teasile Test of Coir Fiber-OP Resin Componite-S.1. Daits

ASTX Standard Test Nethod —
Test type: Teasile Test Instron Coporation

Il hhnhi Naterinls Testing Systes 1.13

Operator mase: LOBGSAL |

Sumple Identilication: §OVP-T
Interface Type: 4200 Series
Nachine Paraselers of Lest:

Sanple Rate htu‘n: #

Stress I Stpain  Stress Brergy to Tonghuess

at Break

Specinen  Max, Load Point
Tuber  (NPa) (1) (Pa)
20.16 Ill# 19260 HH 1013 IHI 0.5108  0.2616

- B

Ri4h7 HuilioE E R

0,949 105 gm0 1. 0.6 ‘HIL, 0.6087  0.30%

o, ) Vond Gl 1 361 s 'lu'J Wi ’]zﬂ Corr o

Iﬂiltm* om0 0.9 00555 0.3 0.1828 o.0902
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Compressive Tesl
ASTH D G35 X
Conpressive Test of Coir Fiber-UP Resin Componite-S.1. Units
ASTH Standard Test Nethod v
Test type: Conpressive ~ Instron Coporation
Operator name: KOBGSAL 219 dpr

’ ﬂ es |1 Ilhll.hi Ill.ll'illl Testing Bysten 1.19

Sample Identification: POP-C

Interlace Type: 4200 Series

Nachine Parameters of test:
Sumple Rate (pte/sechs
Crosshead Speed (ma/!

Dineasions:

Fidth (m)

Thickness (m)
Spec qaage lea (m
Matea Separ. (m)

Out of § specinens, 0 excladed.

Strens 1 St i S 1 ftni Buergy 1o Torghaess
tteslp at sl at’ Al Break
Specinen  Tield  Yield

Point
Fuber (NP

_' 0 (m
1AL 030 1. W0 05 .20

I LLI - L

i Lem Y § lll L III L I HH I 1050 0.0413
b I 910 040180 o L4 afdes 1510 04152 0.1560
{

§

ﬁ‘ﬂﬁ]’mﬂﬂ‘mﬂ"lﬂﬂ' i
.,uﬁ.a ﬁﬁﬁﬁﬂﬁﬂiﬂﬁﬁﬁ:ﬁ W
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Compregsive Tesl
ASTH D G35 M
Compreasive Test of Coir Piber-UP Resin Conposite-5.1. Mnits
ASTN Staadard Test Nethod e
Test type: Compressive lnlm Coporation
' riu I htmlﬁ Materials Testing Systes 1.19
Operator nase: TOBGSAL

Sample Ideatification: 107-C
Interface Type: 4200 Series
Rachine Parameters of test;

Crosshead Speed tH
Dineasions
Spec.§
tidth (m) 13.50
Spec qange lea (ot 000 oW, 0N W 80.00
Plates Separ. (m) RN 1 R 0.0
A~ '

Ont of § specinens, 0 excluded.

ftress I Stnain Bnergy to  Tonghness
at s-1lp Break

Specinen  Yield 4 reat  Polat | ;-‘;:i»‘.—.?__’i}‘ uloung] Point .
e @) L T
: nm ;-- 51 KT W51 003 0.0048
i Lo L AT nm ul:: 0.8581 :.Ilil
a . L0 0.0
i 0.1501 uu:
i ﬁum mmmm

"-:-W‘ia\i"ﬂﬁu Y.



Conpressive Test

ASTC D G950
Compressive Test of Coir Fiber-OP Resin Composite-5.1. Uaits
ASTN Standard Test Nethod
Test type: Conpressive Instron Coporation

ies 11 hhului Naterials Testing Systen 1.19
Operator nane: TONGSAL ' ﬁ i 19 dpr 1993
Sample [deatification: S1-C
Interface Type: 4200 Series
Nachine Parameters of test:
Sample Rate (pts/

Crosshead Speed (

123

Dineasions:
Bpec.§
Hidth (m) . 1.7
Thickaess (m) .95
Bpec gaage lea [ 80.00
Platex Separ. (m) 10,00
Out of § mpecinens, 0 excluded,
Btrese I Sirain 1 Strain Faergy to Toughaess
: - Break

at sl at 5 I| |

Specinen  Yield Point

e () (o T
E Eﬁﬁﬂi’:’lsﬁﬁﬂﬂ%ﬂf £ i

= ddnSnifnid e e o



Compressive Test
ASTH D GBS X
Coupressive Test of Coir Fiber-UP Resin Conposite-8.1, Dnits
ASTN Standard Test Nethod =
Test type:  Compressive - Instron Coporation
I1 Antomated Naterials Testing Systes 1.19
Operator wase: HORGSAL ' 'Wl : 19 dpr 139)

Sample Ideatification: 100T-C
Interface Type: 4200 Series

Nachine Paraseters of test:
Sumple Rate (pta/uec):
Crosshesd Specd b
Dimeasions:
Bpec.§
Fidth (m) 11.50
Thickaess (m) 4 1.9
Spec gange len (we 80.00
Platea Separ. (m) 80.00

Out of § specinens, 0 excluded.

124

Btress Energy to Toughness
at s-slp gt Nodulss  Break
Specinen  Tield 1 3 oung)  Point
fuber  (NPa) ) () ()
LI 0 LA o 1 Iﬁi 15 0.1 0.0M1
1.8%

EEE:
.2;‘2.

0. @ L6 LUN I8 0.5 e IHH

R B E

=4 T LNty m el iigl K Ijﬂﬁ
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Compressive Test
ASTH D 635 0

Conpressive Test of Coir Fiber-OP Resin Conposite-S.1, Dnits
ASTH Standerd Test Nethod

Tesl type: Compressive Instron nnutiul
- ies 11 Automated Naterials Testing Systea 1.19
Operator name: EORGSAL } ;

Suaple Ideatification: 08T-C
Interlace Type: 4200 Series
Nackine Paraseters of test

Suple Bate m:f(

Vidth (m)
Thickaess (m)

Spec gange lea |
- Mlatea Separ, (m)

Out of 4 specinens, 0 excluded,

Stress 1 Strain  Steesi  WSteady Baergy o Toughuess
ot s-slp  at-geslp ab lath, ot lets, @ Break

Specinen  TYield Ligd  Bred break  Bafal b Bolad | U Point

Ruber  (a) UG (Wh) A (1) (nea)

un I_, ) B0 0.0 0.105
L1 1m nm W0 OUE 0,050

#1180 SRR R 7

N uLm PLLLU lll 0.8406 0.3 0.109

-mma - YN FOIHN ) PR Yo v

- T



Conpreasive Tesl
ASTX D 695
Conpressive Test of Coir Fiber-OP Resin Conposite-8.1. Units
ASTN Standard Test Nethod —_
Test type: Conpressive . Tusteon Coporation
Operator nase: KONGSAL '

ries I1 Autonated Naterials Testing Systen 1.19
@;ﬂ 1993 o

Sasple Ideatilication: 112-C

Crosshead

Interlace Type: 4200 Series . —
Nachine Paraneters of test: ( ———

126

Dineagions:
fpec.§
Fidth (m) 0
Thickness (m) (]
Spec gaage lea ( 00
Platen Separ, (m) 00
Out of § specinens, 0 excluded
Stress Daergy to  Toughuess
at s-slp Break
Specinen  Tield Point :
haber () LJ0) 0 (m)
| 500 -' 0.0 0.¢ 0.129  0.0406
] IIH g Ill'l 16100 Hﬂ LSS0 0.2 l.ll:llI
3 e s
i 0.3510  0.00m
. ¢ ﬂiﬂ‘ﬂ’ﬁ ftﬂ”ﬁW

. W“Iaﬁhmil‘wﬁw .



Compressine Test
MTD s

Cowpreasive Test of Coir Fiber-UP Resin Conposite-8.1. Uaits
ASTN Standard Test Nethod

Test type: Conpressive Instron Coporation
all huutd Nateriale Testing Spsten 1,19
Operator nase: KOBGSAL ' ,

19 dpr 1993
Sample Ideatification: §12-C
Interface Type: 4200 Series
Kachine Parancters of test:

fample llhl'&tlf . /) & m,,\\

\\\
: ?

tidth (m)
Tickness (ma)
Spec quage len |
Platen Separ. (m)

Out of § specinens, 0 excluded.

Stress I Strain 118
b esly atgaly s, at tursor &t Garsor muul Breat
Buber  (Nha) *T‘J [N

U (m)

127

i 1 §tni Buergy to Youghaess

Tﬂ

Ilﬂ

ey B s

U
lm 8.966

1849 0401 o0
L LI % [T X141

ﬁ ﬁgi,’ﬁ ﬂlﬁ %“'ﬁ ﬂﬁﬂ jm l:::lﬁi: EE

kn via aan ST MR e, o



Conpressive Test
ASTH D GOSN

Compressive Test of Colr Fiber-UP Resia Conpoite-5.1. Maits
ASTH Standard Test Nethod

Test type: Compressive _ Instron Coporation

es 1 Auntomated Nateriale Testing Systen 1.19
Operator name: EONGSAL ’@H dpr 1391

Sample [deatification: 10m2-C
Interlace Type: 4200 Series

128

Nachine Parameters of test
Sasple Late (p
- Crosshead Speed ]
Dineasions
Bpec.§
Fidth (m) 1.0
Thickness (m) L
Spec gange lea | 80.00
Platen Separ. (m) 80.00
Stress I Strain : < Blreis. 1) Daergy b0 Toughness
lr.i::‘l] salp b Careee :.ﬁ
Buber  (Pa) (1) *(NPa)
1o IT - i 0.0% 0,
I KT | .00 nm IHI L. lll! 0.1 o
I: LI 10280 o 101 :lll‘:: :.IH
; ﬂ;‘l&ﬁ’c} %ﬂ'ﬁ‘ﬁ e ch) S i am

= Raadnihidn Db ¥l o



Out of § specinens, 0 excleded.
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Conpressive Test
ASTH D 635 X
Compressive Test of Coir Fiber-OP Resin Composite-5.1, Unils
ASTN Standard Test Nethod
Test type: Compressive Insteon Coporation
v I1 Antomated Materiale Testing Systea 1.13
Operator name: DDBGSAL ’ 19 dpr 1993
Sample Ideatilication: 012-C
Interface Type: 4200 Beries
Nachine Parsseters of test:
Sample Bate (pts/vec):
Crosshead Speed (
Dineasions:
: $pec.§
tidth (m) 12.00
Spec (uage lea (m) 10,00
Platea Separ. (m) 80.00

E FEEEERET
men 0 S M L



Compressive Test
ASTH D 695
Compressive Test of Coir Fiber-UP Resin Composite-5.1. Units
ASTN Standard Test Nethod =
Test type: Compresgive Insteon Coporation
v ies 11 hhml'.d Naterials Testing Systen 1.19
Operator name: IOBGSAD ’, : 19 dpe 1993

Sample Ideatitication: 175-C
Interface Type: 4200 Series
Nechine Purameters of test

Sample Rate ut:f/ d

Crosshead Speed

Dineasions:
Bpec.§
Vidth (m) 12.15
Thickeess (m) Lu
Spec gange lea | 80.00
Platea Separ. (m) 80.00

Out of § specinens, 0 excluded.

130

Stress I Strain Sinix/ , Bergy to Toughness
at s-slp atsslp ate. o iesop Nodulus  Break

Specinen  Tield ed reak  Balat 1 Bofal 10| Poiat

buber  (Nna) 0 (m)

.

-

U

183 0.2045  0.0715
01525 0.0822

FEECRER SN

Eqhsdr S e <



Conpressive Test
ASTH D G95 M
Compressive Test of Coir Piber-UP Resin Conposite-8.1. Mnils
ST Standard Test Nethod iy
Test type:  Compressive Tnstron Coporation
(Operator nane: KONGSAL : 19 dpr 1993

v ’ ,«lu I utousted Kterials Testing Ssten 1.1

Sample Ideatification: 5T5-C
Tnterlace Type: 4200 Series
Nachine Paraseters of test:

Sample Rate (pts/
Crosshead Speed (m/n
Dineasions

Spec.§
¥idth (m) 1.0
Thickaess (m) 1.9
Spec gange lea (m 80.00
Platea Separ, (m) 80.00

Out of § specinens, 0 excluded.

131

Stress 1 Strain Daergy to Toughuess
it s-alp ab alp gt/ Carsor at Carsor N Break

Specinen  Tield lield it Point 1 Ay Point

Tuber (KR ; @) (e

.150 HH 24560

o i)

llll 0.7405 3560 4.BR06 9,820 . 0,7954 197007 0,2956

"*m Wl B NS U RATLY A T o

1o 'lg : 9 Ll e o o
: w . " - M
1N 06 12210 III O M e om0
; dﬂl
H

SRINURINE o i
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Compressive Test
ASTH D G35 X
Conpressive Test of Coir Fiber-UF Resin Composite-8.1. Units
ASTN Standard Test Nethod -
Test Lype: Compressive Tnsteon Coporation
Il Automated Naterials Yesting Systes 1.19
Operator mane: H0BGSAL : 19 dpr 199

Interluce Type: 4200 Series

Saaple Ideatification: 1015-C . "ﬁ'
Nachine Paraseters of test: - - “-A
llqllllh[]l-l!lh‘-( /

Crosshead Speed 2
Dincasions
Spec.§
Width () 12,15
Thickaess (m) .85
Spec gange len (mn 80.00
!Ilt“ I.ﬂh {-I "-"
Ot of § specineas, 0 excluded,
Stress 1 Strain Brergy to Tomghness
at e-slp b 5™ ' )!, ules  Break
fpecinen  Tield  Yie —’“'E""‘—-‘:—"?:f alousg)  Point
fuber () 4t Som) (@) ()

E 'ﬁ & B
Eq Nl T

B 1010 I.I@ W61 04610 0.9




Conpressive Test
ASTH D B35S M

Conpressive Test of Coir Fiber-UP Resin Composite-8.1, Maits
ASTN Stasdard Test Nethod

Test type:  Compressive

ron Coporation
‘ ’bﬁhﬂtﬂ Katerials Yesting Systes 1.19
Operator nase: [0BGSAL ~ /ll Apr 1993

Sumple Identilication: 0T5-C
Interface Type: 4200 Series
Nachine Paraseters of test:

133

Sanple Rate (pts/sec):
Crosshead Speed | 11
Dineasions:
Spec.§
Tidth (m) 1.5
Thickaess (m) .85
Spec gaage lea (m) 80.00
Plates Separ. (mn) 80,00
Out of § specinens, 0§ excluded.
Stress 1 Baergy to Toughuess
at e-slp  at 59l Break
Bpecimen  Yield Poiat
Rusber  (NPa) - () _ (1) (wra)
1o LU0 L e e u;@ 0.5 0.2088
i “.Iil 006100 6080 G700 D0 0.956 I!ll 0919  0.3549
g 0.8286  0.3050
(o o] Tl 33 2 I Emn‘z; vy

LR 0dms 6Uflli I.Hl lHl 0.1411  0.0503

] 71 971 FEU R 98 '1'51 <

Iﬂillinl 020 0.399 LI 181 0n o.M 0,364 0.1260
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Compressive Test
ASTH D 95 M

Conpressive Test of Coir Fiber-UP Resin Conposite-8.1. Drils
ASTN Staadard Test Nethod —

Test type:  Compressive _ ~ Instron Coporation
11 Autonated Naterials Testing Testing Systea 1.
Operator mase: HOBGSAL

Sample Ideatification: 118-C
Interlace Type: 4200 Series
Nachine Paraseters of test:

Sample Rate (pts/,
Crosshead Speed g
Dineasions:

Bpec.§
Vidth (m) 12.%
Thickness (m) R
Spec gange lea ( 80.00
Platea Separ, (m) 80.00

Out of § specinens, 0 excluded.

ftress I Strain : Baergy to Toughaess
it s-slp by at Cars 300 Break

Specinen  Tield  pidh b it l Bip 1 Point

haber () L[] ’ W )

10.100 I.“I 6. .91 ‘ﬁ 18 M 0.0

“ﬂW’]ﬂ\‘iﬂﬁu ﬂmﬁm’lﬁﬂﬂii .

in Test of Coir Fiber-UP Resin Conposite-5.1. Mrits

s B e



Conpressive Test
ASTH D B35 M

Gompressive Test of Coir Fiber-DP Resin Conposite-8.1. Dnits
ASTN Standard Test Nethod

Test type: Compressine
Operstor aane: EOBGSAL

Tnskeon Coporation
~ Beries I1 Antomated Naterials Testing Systes 1.13
ter 19 dpr 1993

Sample Ideatitication: §T8-C
Interlace Type: 4200 Series

Kachine Paraneters of Lest: |
' Saple Rate hhfm( y

Crosshend Speed |

Dineasions:
Spec.§
Fidth (m) 11.80
Thickness (ma) 1.9
Spec gange lea (m) 80.00
Platen Separ. (ma) 80.00

Out of § specinens, 0 excladed,

135

Stress 1 Strain Lo Energy to Tonghness
at sl ot s5elp ; Break
Specinen  Tield 81t - ke ik b Folat 3 (R Poiat

ubee () )/

m) (1) (m)

l ‘I!l 1.1@ l!il 0.5015

l!ﬂ I.'ﬂ.— L L

0.11m2

04524 3533 09086 0.5109 01 00883
0.0832

B BABEE £ 5
mmqﬁ Nﬂ‘ﬁtﬁyﬁ‘l’aﬂgw i

0.0951
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Compressive Test
ASTH D B35 N

Coupressive Test of Coir Fiber-UP Resin Conposite-8.1. Mnits
ASTN Stasdard Test Nethod

Tesl Lype: Conpresgive Instron Coporation
}nn I Autonated Naterials Testing Systes 1.19

EE 19 dpe 1991

\" E,.r\\.

\\\

Operator nase: EOBGSAR

Sasple Ideatification: 1008-C

Interface Type: 4200 Series

Nachine Paraseters of test:
Sanple Rate (pts/
Crosshead Speed

Dineagions:
Spec.§
\
Vidth (m) 1.5
Thickaess (m) I!I
Spec qunge lea | -
Platen Separ. (m) .00 0 Illl
Out of § specinens, 0 excluded.
Stress I Strain ] Bleain | Energy to Tonghness
at eslp  atgsl huto, ~ at dato, b (arsop- Noduls  Break
Specinen  Tield __ii..g...,. £ L (halong)  Poiat
haber () LR @ om0 (o
L LA W w L o

I | (Rl LLd E

¢ 0TS l W8 08850 9.921 (.48 S 01542 0,083
I 10950 0.0 o Iil 18130 ©.10.950  0.8073 W 0NN Lnn
|
§

AUBIRRIWANE E
mg Kaadn In A dneel.. L.
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Compresgine Test
ASTH D 635 X
Conpressive Test of Coir Fiber-UP Resin Conposite-8.1. Guits
ASTN Standard Test Nethod Hi=—
Test type: Compressive Insteon Coporation
ries [T Autonated Nateriale Testing Systes 1.19
Operator nase: EOBGSAL : : 19 Apr 1993

Sample Identilication: 078-C
Interface Type: 4200 Series
Nachine Parameters of test:

Sasple Rate (pts/

Crosshead Speed (me : 23
Dincasions:
Spec.§
Vidth (m) 11.80
Mickaess (m) 185
Spec guage lea (m 80.00
Elaten Separ. (m) 80.00
Out of § specineas, 0 excluded. ;
Stress X Strain  Stress. BT Strain Brergy to Toughaess
ot s-alp at esly ab b Cargor or +Nod break
Specinen  TVield -:1 Brest  Brest  Boia £ atlomg)  Poiat
Tuber () R (R {Il':l ) ()

|'

'i "'i"ﬂ ﬁf} 5 & Ei"'“:' i

= i a3 nZa BTy T !ifiii
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Compresive Test
ASTR D G5
Conpressive Test of Coir Piber-UP Resin Conposite-8.1. Duits
ASTN Standard Test Nethod —
Test type: Conpressive : Instron Coporation
, IT Antomated Naterials Testing System 1.19
Operator nase: LOBGSAL ¢ 19 dpr 1993

Suple ldeatification: 168-C

Interface Type: 4200 Series

Nackine Paraseters of test: -
Sample Rate (pts/,
Crosshead Speed

Dineasions;
fpec.§

Hidth (m) 12.%0
Thickaess (m) 2.0
Spec gange len (m 10.00
Platen Separ. (ma) 80.00 .

Out of § specinens, 0 excluded.
Stress 1 Strain Brergy to Youghaess
atsslp at o r ules  Break

Specinen  Tield \ I’mﬂ Point

fuber  (KPa) Sim) ) (NPa)
I 1050 , L 0a% 0.0
! n 140 Im'i AR G 0.4 mr 15580 05428
1 LM 0%
* ﬁ%q&ﬂ'ﬁ'ﬂiﬁi’i o
TR (] 0.5408  0.1224

Q‘W‘lﬁﬂif@m WL o



Compressive Test
ASTH D 655 N

Compressive Test of Coir Piber-UP Resia Ihlpliu-l.l. Tnits
ASTH Stasdard Test Nethod

Test type: Compressine Insteon Coporation
Operator name: EORGSAR

Sample Ideatification: S60-C
Interface Type: 4200 Series
Nachine Parameters of fest:

Sample Rate (pts/sec)
Crosshead Bpeed (wnfui
Dinensions
Bpec.§
Fidth (m) 12,45
Thickaess (m) .85
Spec gange lea (m) 80.00
* Platen Separ. (m) 0.0

Out of § specinens, 0 excluded.

ies [1 hhﬂl'.ll Katerials Testing Systen 1.19

R g
: “"ﬁﬁﬁ’ﬂ-’%’l W‘ﬁ'ﬂi’ﬁﬂﬂ -
it R T I pV Tt e
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Conpressive Test
ASTI D 695 N

Compressive Test of Coir Piber-UP Resin Conposite-5.1. Mrits
ASTH Standard Test Nethod 2

Test type: Compressive Tnstron Coporation
' _ ries 11 I.ltlllhi Naterials Testing Syoten 1.19

Operator wase: LDRGSAL

Sample Ideatification: 1060-C

Interface Type: 4200 Series

Nackine Parancters of fest:
Sanple Rate (pts/

140

Crosshead Speed ( 4k -]
Dineasions:
Hidth (m)
Thickaess (m)
Spec gaage lea (
Platen Separ. (m)
Ot of 4 specinenn, 0 excluded.
Stress I 8train . Stress "Tdinhy Dergy to Toughuess
wealp atga Into. -~ at date, - (arsor. Nodulus  Break
Spcioen  Tield  (Yidld ek Bmb Bistd oisti (uloung)  Point
huber (i) (g — ' o) ) @) ()
LI ofB b 00 ol 0 om0
! L5 0 ILAI0 LSO 15,000 0,578 Illl 0.6011  0.2010
II 1510 0.4000 o 11,490 lll'fﬂ aAl.e  0.69 e 'II.II:: ll#'i:
3k’ ’JTIH?T‘?‘WH'Tﬂ‘i‘ i s
Kema 130 07064 6,963 Iﬂli H!!I llﬂ' 0.6061 0.2
"W ﬂ'ﬂﬂ‘?m‘ﬂ“lﬂ"l“lﬂﬂﬂﬂ s



Conpressive Test
ASTH D G3S M

ﬁmuﬂm Test of Coir Fiber-UP Resin Componite-8.1. Muits
ASTN Standard Test Nethod

Test type: Compressive Tngtron Coporation
jes I1 huuhl Naterials Testing Systes 1,19
Operator name: NDNGSAE ' ’ﬂ

o 19 dpr 1993

Saxple Ideatification: CSP-C
Interface Type: 4200 Series
Nachine Paraneters of test:

Sample Rate (pts/
Crosshead Speed (.

Vidth (m) 4
Thickness (m)

Spec qange lea (
Platea Separ. (m)

Out of 4 specinens, 0 excluded.

141

Stress 1 Strain LTy | r frergy to Toaghness

ateeslp ot ssly _abdifor b dater at Sarsor,| Breat

Specinen  Yield : i Point

futer (i) [ @ (m)
LI LER G L s s o
2 II m L1 L% IS, L4196 01548
I: .I.IIIII‘ A:.m LA oIl 060 l.“n:: 0.2968
u 0 0.1260
AU INUNTN "'!‘f | ‘a"

: TR 1 15 W16 0.2001

ﬂ

e 0 1) )
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Compressive Test
ASTX D 695 N
Conpressine Test of Coir Fiber-UP Resin Composite-8.1. Units
ASTN Standard Test Method e
Test type: Compreseive Tusteon Coporation
1T Autonated Naterials Testing Systes 1.19
Operator nase: KOMGSML ,w 19 Apr 1993 .
Sample Ideatilication: 10VP-C
Interface Type: 4200 Series
Nachine Paraneters of test:
Sample Rate (pts/sec
Crosshead Speed ]
Dincasions
Tidth (m) 12,15
Thickness (m) .00
Spec gaage lea (m 80.00
Platea Seper, (m) 80.00
Out of § specinens, 0 excladed.
Stress 1 Strain Erergy-to Tonghness
at s-slp ) Break
Specinen  Tield _ Point
fuber () [ ) (Nra)
- lﬂ: i il! 0.5 i
: I:é! IHI dlﬂ 0.660 01735  0.0846
I-E,T] 0.1008  0.0008
[ 'ﬁ ﬂ w 0.2585  0.0816
§ ’J EI ‘ﬁ EI Hf 0.1689  0.0852

ﬁ g
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Compressive Test
ASTED RIS
Conpressive Test of Coir Piber-UP Resin Composite-5.1, Dnits
ASTN Standard Test Nethod
Test type: Conpressive Instron Coporation
Series I1 Autonated Naterials Testing Systes 1.1
Operator mase: TONCSAI

u&w

Sumple [deatification: 309P-C

Interface Type: 4200 Series

Nachine Parameters of test:
Saple Rate (pte/uec):
Crosshead Speed ( v

Dineasions:
Spec.§
Vidth (m) 13.00
Thickness (m) 1.00
Spec guage lea (m) .00
Plater Separ. (m) 80.00
Out of § specinens, 0 excluded.
Stress I Strain Exergy to Tonghaess
ateslp af s-slp b datps Break
Specinmn  Tield I' reak Point
buber  (Mh) L W (m)
1 1850 0.6 02239 0.0055
1 LS e - LIS S
1 H:: 0.2654 !!1 LS 11160 I m ”llilll 'I'I’l'i:
i i A e 3 ﬂ*‘i f ﬁ
llll: oV e g0 1LY 10.99 | 5669 B LB B
""'““Q ) B0 11 £l 49 394 EI’]@ ol o



Compressive Test
ASTH D 695 N
Conpresgive Test of Coir Fiber-OP Resin Composite-8.1. Units
ASTH Standard Test Nethod .
Test type: Compresgire Tnsteon Coporation
eries 11 Autouated Naterials Testing Systen 1,19
Operator name: LORGSAL 19 dpr 1991

Sample Identilication: 40VP-C
Interlace Type: 4200 Series
Nachine Paraseters of test:

Sample Rate (pts/
Crosehead Speed ( %
Dineagions:

wii
Hidth (m) 13.00
Thickness (ma) 3.0
Spec gauge lea (m 80.00
Platen Separ. (m) 80.00

Out of § specinens, 0 excluded.

144

Stress 1 Sinia Baergy to Toaghaess
Secian u“:;‘h "y ug s
13! LILL ). |

Buber  (Xh) bE;,,_ ! fl () () ()

L e |. ' 91 0648 0,055

! RN 096 , ) m: 0L 0000

: LI 06 ahim  1a GIE 0,058

LIS 0050

g ﬂ u'ﬁ] m ﬂm 5“ ﬁlrﬁ’;ﬂ 2?1 A6 0,061

ﬁn SdnSa@nii R -



Compressive Test

ASTH D 635 X
Compressive Test of Coir Riber-UP Resin Conposite-S.1, Uaits
ASTN Standard Test Nethod
Test type: Conpressive Instron Coporation

ries 1 lltmtli Nateriale Testing Systes 1.1

Operator nase: OBGSAL ’ ¢ 19 dpr 1993
Sample Ideatification: SOVP-C
Interface Type: 4200 Series
Nachine Paraasters of test:

145

Sample Rate (pts/ue
Crosshead Speed (na/ 1%
Dineasions
Spec.§
Hidth (us) 11.10
Thickess (m) L
Bpec gange len (m) 80,00
Platea Separ. (m) $0.00
Out of § specinens, 0 excleded. :
ftress 1 Stnain > Sirse. 1 Stnis Buergy to Toughaes
ato-alp at xslp ab at Garsor - Nodulus  Break
Specinen  Tield 2l reak  Bret B Point
Buber  (Nha) @ (m)
doona osd e 149 LW xm 0430 0.1
: :.m llnwn; 1AM o 0150 0.3638 :‘1:1;
: 0.2609
§ ?mu ’;m Hﬂﬁw Elkmﬂ 0.2011 0.6

T8 = 0,910 13159 0.3501  0.10%

Een s S n STy D



% Point Plexural Test

ASTH D 190 X
AS™ Standard Test Nethod —
Test type: Flexaral § point besd Tnstron Coporation
_nal| I katonated Naterials Testing Systes 1.19
Operator nane: HONGSA : 31 dpe 1993
Sample Ideatification: POP-F
Interlace Type: 4200 Series .
Rachine Parameters of test: ‘
Sample Rate (pts/sec).

146

Crosshead Speed 2
Dineasions:
fpec.§
Vidtk (m) 2.15
Thickeess (m) L0
Out of § specinens, 0 excladed.
Stress  Strain Brergy to Toughness
at sslp at l'lll at x rer AEY t Break
Specinen  Tield old o ik B , Point
Buber (i) fgfeel e U (n)
O TR X m LU 0
! H.T.'I 0.0L 1.8 603 oM a0
I W .0 IlllilI J0 0018 M 0.2015 00566
| : 0.2605 0,066
| «ﬁﬂ@".}%ﬁﬁ ”ﬁmﬂw s

[ SR NI TN A6 Il 009 L, 0216 0.088

'"““'Q Y GV T) )0 15170 V) '1@ o v
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3 Point Flezural Test
| ASTH D 190 X

3 point Plexwral Test of Coir Fiber-0P Resin Composite-5.1, Daits :
ASTN Btandard Test Nethod =
Yest type:  Plexaral 3 poiat bead Tnstror Coporation '

T ies [T Automated Materials Testing Systen 1.19
Operator name: EOBGSAK ) : A1 dpr 1993
Saple ldeatification: 10P-F |
Tnterface Type: 4200 Series ¥ —

Nachine Paraaeters of test:
Sumple Bate lltlf(

Crosshead Speed %
Hueasines:
. et Spec.s
¥idh (m) .90, 25100 .95
Thickness [-l y b | :t“
S (m) 6 M, 0.0
Y2 \
Ot of § specinens, § excluied. a5
Stress  Strain  Stress &t Stnaia Brergy to Tonghaess
dbeslp ab s-slp  ab mssr abasse Cursor  Nodalus  Break
Specinen  Yield : oug)  Point
Buber  (Yh)  (wfeel - (NPe) (7) (NPa)
I S50 e g M6 0 0.0
PR X T ) uu . T m: LU 001
1 nu i q 000 SN 0.1 II.II'H 'l g:l:
' 0 00
g ﬁ ‘w% fJI% ﬁ% ‘%ﬁ ﬂﬂsﬂ ﬁu LN 0051

el L s i post R, . 0.0 085, 0.0658

lnmuq 18) fleft 7) Tif ) btd ’}'] e’ | f]:ﬂ &,l:u 0.0
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1 Point Flerural Test
ASTH D TS0 X

3 point Flexaral Test of Coir Fiber-OP Resin Conposite-S.1. haits
ASTN Standard Test Nethod =

Test type:  Flexwral 3 poiat bead

Operator nase: E0BGSAL

Inh.-n Coporation
i hhnhl Nateriale Testing System 1.19
i ln 1993
Sample [deatilication: SUT-F
Interfuce Type: 4200 Series

Nachine Paraneters of test: ( ‘
Sunple Rate (pts/sec): B '

Crosshead Speed %
Dineasions:
Bpec.§
Fidth (m) %.10
Thickaess (m) 245
Sy (m) §0.00
Out of § specinens, 0 excluded.
Strem  Strain N
ate-slp at :—:h break Toughaess
Bpecinen  Tield hiat
s o 1] (upa)
1 8 _ f 0015 0.0082
i 4 ' : 0313 0048
i i e b
: ﬁ‘iﬂ?’-ﬂﬂ%‘ﬁ%ﬁ‘?ﬂ‘iﬂ TR
0021 SLEI .13, 0.0 0.0%68

wﬂ Wﬂ ﬁnﬂﬂ@mmﬂ’] RNE Bho eon



3 Point Flexural Test
ASTHD 190 X

3 poiat Plerural Test of Coir Piber-UP Resin Conposite-5.1, hits
ASTN Stasdard Test Nethod

Test Lype: Hlexaral 3 point bead Instron Coporation
, 11 Antonated Naterials Testing Systen 1,18
Operator nase; TORGSAR . ' |

Apr 1993
Sample Ideatilication: 1087-F
[nterface Type: 4200 Series
Nachine Paraneters of test:
Sample Rate (pts/sec)’
Crosshead Speed (wn/s

149

Dinensions:
Spec.§
Vidth (m) .
Thickness (m) 3.9
fpaa (m) 0.0
Out of § wpecinens, 0 exeladed.
Stress  Strain : Energy to Toughaess
at eslp  at galp ezt seer Ak fursor-. Break
fpeciaen  Tield  Tield brek Bk (he boiat
Bunber ﬂh' { i (RPel—fanfent o | {” {IHI
1 M 0.4006  0.1045
L B 1 i) 0.3025 0,000
NN AR
l L]
= uﬂ?ﬂﬁ%%aﬁﬂ? .
l Voo sy I“Ill LA HIII l'llll 0.0056

= ) 8 104618 SV B o



1 Poiat Plezural Test
ASTHD TR0 X

J point Plexural Test of Coir Piber-UP Resin Composite-S.1. Mits
ASTH Standard Test Method =1

Instron Coporation

11 Aatomated Raterials Testing Syaten 1.19
’»: 2 ipe 1999
Sule Identitication: OR-1 @

Interface Type: 4200 Series '-l
Nachine Purameters of test:
Saaple Rate (pte/sec):
Cropshead Speed

Test type: Flexaral 3 point bead

Operator nane: EOBGSAL

150

Dincasions:
Bpec.}
Vidth (m) 0.9
Thickaess (m) 1.9
S (m) §0.00
Dut of § specinens, 0 excluded.
ftress  Strain Blren Dnergy to  Tonghaess
aslp et sy “al Gergor- Nodelts  Break
Secisen  Tiell T | £ hiat
Ruber  (UPa) f—'?'_"’”""‘_\ ) (NPa)
TR | am :m 05105 0,150
1 LR LM ik ' : 0.1563 00453
| H 6l II Il.ll 0.0 41 l.lﬂl 03511 00933
{ 0.1251 0.0592
iRl zrm g E
0048 5151 5 ll I 191 0.01%

‘-mmmmmwwmm T
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1 Boint Fleraral Test
ASTHD T80 x

3 poiat Plezaral Test of Coir Fiber-UP Resin Conposite-S.1. Mits
ASTN Standard Test Nethod

Test type: Flexaral 3 point bead Instron Coporation
. ies 11 Antomated Naterials Testing System 1,19

Operator mame: [OBGSAL

Sample Ideatilication: I12-F
Interlace Type: 4200 Series
Nachine Parameters of test:

Sample Rate (pts/
Crosshead Speed (

Dineasions:
Fidth (m)
Tickness [-I
S (m)

Out of 4 specinens, 0 excluded.

- 'i@ﬂ" Sﬁ 'i’f‘i'%‘“ Hetne o Z.:ii
mmh:q qﬁ: lt] alags )] WEI ,] ﬁlﬂum 0.0
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) Point Flexural Test

ASTH D T30 X
1 point Plexaral Test of Coir Piber-UP Resin Conposite-S.1. Wnits ==
ASTH Stasdard Test Nethod
Test type: Flemaral § point besd 2 Coporation
N ' mu Naterials Yesting Systea 1.19
Operator name: KONGSAL !I nr 1991

Sample Ideatilication: 572-F
Interlace Type: 4200 Series
Nachine Paraneters of test:

Sumple Rate (pts/
Crosshead Bpeed i
Bineasions
Bpec.§
Thickaess (m) 1.9
Span (m) f.00
Out of § specinens, 0 excladed.
firess  Strain Strain Toergy to Toughuess
at s-slp  at 2 : od Break
Specinen Yield i Point
huber  (thy) W e
I 3.0 { ' ! 0.3m1  0.100
! am It ll i B2 0.3558 0,005t
! :ll A1 III!I' all Il II'III 6.1 ﬁ l.lllliil 0.1183
{ 0.3 0.0835
§ Hm El ’J.T;I ﬁm 53’ aﬁlrﬂ 0.2165  0.08%5

mﬁﬁa’ﬁn’iﬁ'ﬁw% N
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d Point Flexural Test
ASTH D TS0 N

§ point Plexaral Test of Coir Fiber-OP Resin Unnmk-l.l. Duits
ASTX Standard Test Method

Test type:  Flemural 3 poiat bend Tustron Coporation

Autosated Naterials Testing Systes 1.19

I
wug 21 Apr 1993
Sample Ideatification: 1072-F b

Interface Type: 4200 Beeies v ———

Operator nase: T0GSAL

Nachine Paraseters of test:
Crosshead Sped |
Dineanions:
Mli
Fidth (m) .50
Thickness (m) .00
Su (m) §0.00
Out of § specinens, 0 excluded, *",’.Z.,
Fy "’e t:- i
Stress  Strain o ' Brergy to Toughaens
ab e-slp b s-slp R Break
Specinen  Tield  Tield, 1 . ¢ Point
Buber  (Nn) oy o lmfml @ (e
Lo A N6 9 oe  om
! i _il II If LT N e 1! e 6Nl o
] il. §0.38  0.0061 i 0. s I e
[ 0.2675 0.0
iR i 8

R 6.0 H.ﬂ ll‘l'l .10

mwiﬂﬂ w0 aﬂﬂ r4% Elll'&l 48 '} W ) ’}'ﬂ E'l“ -



3 Point Flexural Test
ASTH D THO X

3 point Fleraral Test of Coir Fiber-OP Resin Composite-8.1. hits
ASTH Standard Test Nethod I

lastron Coporation
ieg 11 Autonated Naterials Testiag Systen 1.19
¢ 2 Ape 199

Test type: Flexaral 3 point bead

Operator nane: KOBGSAK
Sumple Ideatification: 072-F
Interface Type: 4200 Beries
Nackine Paraneters of Lest:

Crosshead Speed

Dineagions: -
Bpec.§
Fidth (m) 25,15
Thickaess (m) R 1]
S (m) §0.00

Out of § specinens, 0 excluded,

154

Stress i Bty th Tonghonss

at s-slp  at 5l b Cereor at Carsor  Nodulus  Break

ecion  Tield  fibid ) b Mtoug)  Piat
b (0] (i W .
T RN Gl M oum 0.0
P 0 TR ) 0 LM 6
O T S LT G
| WU WoRHuEn g 2 5
o AR R T LS 08 Mg, 04100 01120

] 57 GV T 51t V1) W) V6 B v



3 Point Flexaral Test
ASTH D TR0 X

3 poiat Fleraral Test of Coir Fiber-UP Resin Conporite-S.1, hnits
ASTH Standard Test Nethod

Test type: Flexaral 3 point bead Inlm Coporation
TI Antonated Naterials Testing Systen 1.19
Operator aane: LORGSAL

Sample [deatification: 175-F
Interface Type: 4200 Series
Nachine Parmaelers of test:

Sample Rate (pta/:
Crosshead Speed ( 1]
Dineagions:
Bpec.
Ridth (ma) . ]
Thiceess (m) n 2,45
Sa (m) ) 50,00

* .r‘ g

Out of § specineas, 0 excleded.

155

Stress  Strain Buergy to Toughness
it sslp  at sslp Break
Specien  Tield  ¥i ; Poiat
luber  (Xh) { ) (@) (xea)
[ N 0.5169  0.1420
I “-“ N 5 1 .i“ll 'Ivl““
TR K1) lnu un III!I un 0499  0.1240
| “1':15'”“|"‘a=‘h |Epdsn
’ “ )
Im 6.61 0 0.0 6LsY 0, °un §.61 um 140 u' 01145

A ) 606 114 1891 140 90 219 e v



1 Point Pleural Test

ASTHD T90 X
3 point Plerural Test of Coir Fiber-UP Resin Composite-5.1, hits
ASTX Standard Test Nethod —
Test type: Flexural 3 point bend Instron Coporation
ies IT Antowated Naterials Testing Systes 1.19
Operator mame: EDBGSAL U kpr 1993
Sample Ideatification: §T5-¢

Interface Type: 4200 Series
Kachine Parameters of test:

Sample Rate (pts/s

Crosshead Speed ( 15
Diseasions

Spec.§

Tidth (m) 6.1

Thickness (m) .05

Su (m) 50.00
Out of § specinens, 0 excleded.

156

Stress  Strain Baergy to Toughness
at e-slp ol s-slp Break
Specines  Tiell Vgl ik _ Poiat
Maer Onl o e i B (@) (XPa)
mi G BT meon oo
" n l oW -‘- .-“'“ 'rlm

iy B

Iﬂ! e ooan lﬂl 0.39  0.102
0.3M5  0.1000

’*ﬂ 594 ¥ £ 3 15

0.088 6.5 }.IIH llll 0.0185 150 I!I‘I‘l 0.0%50

"""“'3] V) 8 ) LI ) ) ) B v
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3 Point Plexnral Test

ASTHD TS0 N
3 point Fleraral Test of Coir Fiber-0F Resia Conponite-5.1. Tits
ASTN Standard Test Nethod
Test type: Flexaral 3 point bend lnstron Coporation

ies 11 Automated Naterials Yesting Systen 1.19

Operator name: [ONGSAL 3 Apr 1993
Sumple [deatilication; 1075-F
Interlace Type: 4200 Series
Nachine Paraneters of Lest:

Sample Rate (pa/sec):

Out of § specineas, 0 excleded. Wb
Stress  Strain 1 iy <

Baergy to Toaghness

ab s-slp ot sslp  at lur Break

Specinen  Tield !iali resd- Point

aber  (ih) m (@ (m)

[ 1 8 3l {3 MG 03190  0.0927
I | K R : 1R A 0.2065  0.0072
1 s 0. 6.3 .00 il II L IHI 0.5028  0.0862
i 00 ‘- II (N )iH 0.0193 0.342  0.0753

el ‘WI HANT =

Deviation: 0. II 0.0015 8.69 .00 0.51 .0.0015 188 o /0.0370  0.0073

wmmmummmaﬂ



3 Point Flernral Test

AST D T90 X
3 point Flexaral Test of Coir Fiber-OP Reain Composite-8.1. its
ASTM Standard Test Nethod -
Test Lype: Flexaral 3 point bead Tustron Coporation
11 Autonated Naterials Testing Systes 1.19
Operator same: DOBGSAL i 11 dpr 1993
Sample Ideatification: 015-F

Interface Type: 4200 Series
Nachine Parameters of test:

158

Sample Rate (pts/sec]?
Croashead Speed (ne/ai 1%
biseasions:
Spec.§
¥idth (ax) %.1
Thickaess (m) 1.5
Spun (m) §0.00
Out of § spectaas, § excluded. 7 7 |
Stress  Strain  Stress - Sirels  Sieew Biergy to Toughaess
at e-slp  at s-alp b g /8 ' Break
Specinen  Tield  Tield Poiat
aber  (th) (s im0 (m)
w0 1 m1r 0000 01008
1 0.0 = 1 l. 19 03084 01008
TR u.u 0.0008 nu 09 LA 01061

-y, B

“f1 158 590 39K o 8

0.0061 412 IIll 0.0261 0383 01l
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3 Point Flerural Test

ASTX D Y90 0
3 point Flexaral Test of Coir Piber-OP Resin Conposite-.1. haits
ASTX Standard Test Method i=
Test type: Flezaral 3 point bead Illl'.m Coporation
) iu 11 Autosated Naterials Testing Systes 1.19
Operator name: [ONESAX

E 21 Apr 199)

Sumple Ideatilication: 1T8-F
Inteelace Type: 4200 Secies
Nachine Parameters of test:

l-;l-uu[.uf( |

Crosshead Speed
Dinensions
Yidth (m)
Thickness (m)
fpun (m) 00 II H
Ont of § specinens, 0 excladed. S |
Strss  Straa Buergy to Toughaess
at s-slp at 5alp Break
Specinen  Tield Point
Buber (KR ) (NEs)
1 ne & TR KT R X 11
] nun ' ' l I IHI 0.3 0.0893
1 na Ii % I'I.II 0. 0.0268  0.0880
[ 8T = 610 IIIII 5.6 I.Hﬂ HH 0538 L1
N E

0.9 .1 0.0288 Hli 0.3126  0.1008

#ﬁawwa@ﬂmwmmmw
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1 Point Plezaral Test
ASTM D T30 N

3 point Plexaral Test of Coir Piber-UP Resin Conposite-S.1. Mits
ASTH Stasdard Test Nethod e

Test type: Fleraral 3 point bead
Operator nane: HONGSAL
Sample [deatilication: 578-F

Interface Type: 4200 Series
Nachine Paraneters of test:

Sasple Rate (pts/
Crosshead 11
Dinensions :
Spec.§
Fidth (m) 5.15
Thickaess (m) 2.9
Sran (m) 50.00
Out of § specineas, 0 excluded.
Btress  Strain - . Btre Strain Eaergy Lo Tonghaes
at s-slp at sl e |3 t Lo Nodulus  Break :
R
L ) (e . i (1 J (NP2
| 0.4 00 s ni I. H YN 0.0
! 10,52 N l' 65 an .5 I. 30 04 b
: IIll.il o TLEE 00069 o s 1168 NS 0 o2
03655 0.0981
' ﬂﬁﬂ’J w&lﬁﬁ ﬁﬂ'ﬁﬂ? .41 0018

LT S0 1% 0.000 1S 0410 0.1

mw’h AN SN I NN R e o



1 Point Plezural Test
(L RN

1 poiat Plexural Test of Coir Fiber-UP Resin Conposite-5.1. Mits
ASTN Standard Test Nethod

Test type: Flexaral 3 point bead stron Coporation

hhutﬂ Naterials Testing Spaten 1.19
ﬁ Apr 1393

Operator wase: EOEGSAL

Sanple Ideatification: 1078-F
Interface Type: 4200 Series
Nachine Parameters of test:

161

Sanple Rate (pts/

Crosshead Speed 1
Dineasions

fpec.§

Hidth (m) 35,08

Thickness (ma) .00

Spur (m) 50.00
Out of § specinens, 0 excluded.

Btress Bnergy to Toughaess

it s-slp ateser - calowmer ' Nodules  Break
Bechs  Tiold (DA Briak Bk RBSUNNIR (uteng)  hoist
fuber () /al—(RPs—(owjun) (A | (o) () (i)

11.82
10.n

ey - B

5.0 15 YL [T 19 04181 0.1081
: L2 (O 71 R (1 | N W3 07083 01841
1.8 L0 o 18 LR o N8 000 00 045 01081

RUB TRy &

0.0061  SLID €002 M.k 0.0261 ees 0538 019

.:-'m RANSN TULA UV VE thn s
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3 Roint Flezural Test
ASTUD T80 X

3 point Plexaral Test of Coir Fiber-UP Resin Componite-8.1. fuils
AST Staadard Test Nethod —

Test type: Flexaral 3 point bend Tnstron Coporation
ot 11 Antomated Katerials Testing Systen 1.19
Operator nase: [DBGSAL ‘ 3 dpr 1993
Sunple Ideatification: OT8-F o
Interface Type: 4200 Series S ———
Nachine Paruseters of test: ,
Sample Date (pta/sec

o, it \\\\
fish \\ “ B

II Il
Oat of § specinens, 0§ excluded,

Stress  Strain M= Bl Daergy to Toaghaess
ateslp at l-:l; b-Aser ot rper Break
Specinen  Tield  Wield  Beask Poiat
Buber  (Kha) (1) (xn)
I : IEII 31 0438 0.168
I R 1 0.0 .1 1029 0500 0.1068
1 ll.l i 0.0099 0 .1:'1.:; :ﬁ
‘ p ' i
= %mmmwmmm
0.041 6L 0.0 0.0041 04219 0.1131

.::::Q wfm.a,n ST WA B L oam
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1 Point Flexural Test

ASTH D TS0 X
3 point Flexural Test of Coir Piber-OF Besin Conposite-8.1. nits
ASTN Standard Yest Nethod
Test type:  Plexural 3 point bead  Instron Coporation
) en [1 Automated aterials Testing Systes .13
DOpeeator nane: EORGSAL ¢ 3 dpr 199)
Saple Identification: 16P-F

Interface Type: 4200 Series

Nachine Parameters of test: p—
Suple Rate [|tl.-'u¢( ;

Crosshead Speed

Dineasions:
Spec.§
Tidth (m) %
Thickaess (m) .18
Sju (m) 50,00

Ot of § specinens, 0 excladed.

Btress  Strain Energy to Tonghuess
it s-slp b s-slp X wet gk Break
Speciven  Vield  Mield OBrek Bk’ | lnﬂ Poiat
Rusher (wpa) [r ' BN {7, TS N |1 S —1 1 12 (1] (WPa)
1 B1.86 f h 25 LN nLnn
I 'I “ | b 'Ii LRI W s"l l'-““ .-ull
] I‘l ﬂ 0. llﬂ 0.01% l'l'.“ I ilﬂ 632 0.3 oIy
| 0Lu32 01w
g 11, ’J E}% ﬁ‘%ﬂ i’m 0422 0.0

(R [71 ‘l R !I.II 0.0020 01241

“"‘"-?ama@nmumqwm@ . i
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1 Point Flernral Test

ASTH D 790 X
3 point Flezaral Yest of Coir Fiber-UP Resin Conposite-S.1, Muits
ASTN Standard Test Nethod =
Test type: Flerural 3 point bend Instron Coporation
, Series 11 Automated Naterials Testing Systen 1.19
Operator name: HONGSAL 'l : 3 Apr 1992
Sample Ideatilication: S6P-1 AT
Interface Type: 4200 Series
Nachine Parameters of test:

Sanle Rate (pts/seshe
Crosshead Speed | J: 1§
Dineasions:
Spec.§
Hidth (m) %9
Thickness (ma) .0
S (m) 50.00
Out of § specinens, 0 excluded
Stress  Strain 1 Erergy to Toaghaess
ab s-slp  at salp egor at Corsor  Nodales  Break
Specinen  Vield  Yield feint 1 (Nulomg)  Point
fuber () | /sl () () LIy
l “-l' W im lt‘!“ .1“"!
! WM o 021 §60 04530 0.8
1 I!ﬂ Il IHI Illli 0.6: HI'I 08245 0.0
{ I‘I'.H' 0.00% 0.6%91  0.1%1
§

- Huga ﬂTII‘ﬁ U '3,‘:.'.' -
Iﬂhth wml alqun 1mlﬁnw f(]w] wﬂ'] ﬂ E’.lﬂi 0.03%
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3 Moint Plexaral Test

ASTN D 790 X
1 point Plexural Yest of Coir Piber-UP Resin Composite=3.1, Tnits
ASTN Staadard Test Nethod
Test type: Plexaral 3 point bead [astron Coporation
Series 11 Automated Naterials Testing Systen 1.19
(Operator name: EORBGSAR Fest Date: 21 dpr 1993

Bample [deatification: 106F-F

Interface Type: 4200 Series

Nachine Paraseters of test:
Saple Date (pts/

Crosshead Speed ( /| tenpeatiredtieg. €): 25
Dimcaszions:
Spec.§
Hidth () 15,45
Phickaess (ma) 1.9
Span (m) 50.00
0ut of § specinens, 0 excluded, Jf‘ﬁ. ‘
Stress  Strain : Baergy to Toughuess
ot sslp  at salp Break
Specines  Yield  Yield Point
fwber (] i ! 0 ()
Lo Sibn we om T N R R
t oIS 03 i L 01251
i - 0028 1510 041 0030
i
5

100,88 éj - o pr ll!l LN 0116
o

HY ?Jﬂ'ﬂ‘ﬁ NEAY o
'""“Q RN I mnd’ ﬁ“” e



3 Point Flexaral Test
[ B RN

3 point Flexural Test of Coir Piber-0P Resin Conposite-5.1, Maits
ASTN Standard Test Nethod .

Test type:  Plexural § point bend Tnsteon Coparation
, ies 11 Antomated Materials Testing Systes 1.18
Operator nane: EONGSAL |

Sample Ideatilication: CGP-F
Interface Type: 4200 Series
Nachine Parameters of test:

166

Sample Rate (pte/
Crosshead Speed 45
Dimensions
Spec.§
vidth (m) 2,05
Thickness (m) 1.1
fu (m) §0.00
Out of § specinens, 0 excluded.
Stress  Strain Baergy to Toughness
at eslp ot sslp Break
Specinen  Yield isld Point
Fuber  (XPa) (1) (iPa)
I L4 ‘ | W ome esm 0.6
110030 o000 20, 0445 0120
110 0N m.u 00291 mﬂ I. | ' 0.5169  0.15%
10030 0.0MF 050 0039 oden) 0,959 0.2
§

AUBINUNT WH’Tﬂ ?‘“ o

1.5 0.5  100.m ,I'Iii 103. li 0.6005  0.1715

mmﬂ Wﬁ‘ ﬂﬂlﬂ ‘Tﬂuimw ’]q WE] ’] a E]nn 0.0579



3 Point Flezaral Test

ASTUD 790 X
3 point Pleraral Test of Coir Fiber-UP Resin Conposite-S.1. haits
ASTH Staadacd Test Nethod _
Tesl Lype: Flersral 3 point bend ~ Instron Coporation
I Automated Naterials Testing Systes .19
Operator nane: HOBGSAL ¢ 3 kpr 1993

Sample ldeatification: 1070-F
Interfuce Trpe: 4200 Beries

Nachine Parancters of test: :
Sample Rate {uw-( |

167

Crosshead Bpeed () g B

Dineasions:
Spec.d

Vidth (m) 25.85

Thickness (m) 3.7

Spea (m) 50.00
Out of § specinens, 0 excluded, _

Stress  Strain Strain Baergy to Toaghness

i “'li:':ﬂh ¥’~= :'{'i:? (1hs)
B ﬁ?ﬁﬁfﬂ’f ﬁ:ﬂﬁw
Tfﬁl Wﬁi o] D)) bl ’1@ Tl 1@ Ei



1 Point Mlexural Test
ASTICD 190 N

3 poiat Plezural Test of Coir Piber-UP Resin Conposite-8.1. nits
ASTX Standard Teat Kethod

Test type: Flezaral 3 point bead

Operator nase: TONGSAL | flage: 2 pe 1999

Sunple Ideatification: JOWP-¥
Interlace Type: 4200 Beries

Nachine Parameters of test:
Suple Rte l:un(

Crosshead Speed b 3
Diseasions:
Bpec.§
Fidth (m) 5.8
Thickness (m) 300
fpar (m) §0.00

Out of § specinens, 0 excluded.

168

Stress  Strain Baergy to Tonghuess

at £-glp n:-ﬂ. Eor “al Break

Specinen  Vield  Tie ' ' (i Point
fuber  (NPa) "‘"—”""""‘“=“""'“" (nPs (1) (KPa)
1 H.IT o . % W 0% 0001
H i1 0. IHI 05926  0.1511
: li.ll 0.0 u.n 0.0210 ”i,:li :Illl!l:
. w ’JW‘ﬁ‘ﬁWH‘#ﬂ‘i

AT G000 T8 0.0000 H, , 08

o.1mn .

fa R SURAI R tin o



3 Point Plerural Test

MTHD TN
1 point Flexaral Test of Coir Fiber-UP Resin Coposite-8.1. Muits
ASTH Standard Test Nethod
Test type: Fleraral § point bead Instron Coporation
tiu I1 Antonated Naterials Testing Spstem 1.13
Operator nase: HORGSAL

Sample Ideatification: 40VP-F

Interlace Type: 4200 Series

Nachine Paraneters of test:
Sample Rate (pta/ne
Crosshead Speed (

%ﬂr‘ 1 dpr 1991

i "J.‘;
' \\:“l

169

Dineasions: '
5
Vidth (m) 2
Tickaess (u) 1,15
Sper (m) 00
Out of § specinens, 0 excluded.
Stress  Strain Baergy to Tonghaess
at r-slp ot -slp Brest
Speciner  Tield  Yield e e Doint
buber  (th]  (sify)g K 1) (N 1/m (1 (Pa)
RV L TR
1 m: |.a - e 0ETE 01406
! 0. r.i.u 0. (X 9 0485 0.1151
{ un . um d'*“ 0.000 301 0.5 0,135
§

_ ' BBt =
S S M s



3 Point Plerural Test
ASTH D TS0 N

3 point Flexural Test of Coir Fiber-UP Resin Composite-S.1. Unils
ASTN Standard Test Nethod i
Test type: Flezural 3 poiat bead Coporation
Antonated Naterials Testing Systes 1.19

Operator nane: DONGSAX

Sample [deatification: SOVP-F

Tnterface Type: 4200 Beries

Nachine Parameters of test:
Sumple Rate (pts/sec):
Crosshead Speed (

170

Dineasions:
MII
idth () ]
Thickness (m) 1.60
fiu (m) 50.00
Oat of § specineas, 0 excluded,
Stress  Strain > Strass Raergy to Toaghaess
at t-slp at s-slp = bl Carsor  Modulus  Break
Specinen  Tield ! el m_ n{] Point
Buber  (Mh) () (Nra)
1 0. 'I;E | H'lﬂ 90 00058 0189
1 ll -l! II (1] I Ii!l S5 005 165 L3N0 020
k] !I I'l 0.0681 o 5397 0.0687 1662 L1680  0.3516
L] 07821 0.1669
RN s*wsmnﬁ e

il " 0.0545  §1.51 @n s M1 g 09850 02005

mmﬂ APXRE R Vi IRYV B an
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Enargy to Broak Width Impact Strangth

1751 0.401 295 135.93
0421 2.86 142.7
135.00
132.88
133.00

135.90

144.73
138.83
160.71
143.67
144.29
144 .45

151.85
144.21
132.33
132.00
138.30
138.94

7.50

146.42
149.45
141.78
132.00
141.79
142.29

162.63
148.28
149.156
1654.74
, 25 143.21
Mean: 0,429 8 149,60
Siended Devistioes ==

% 0.05
=~ AUPINENINYRT

1]
0.438 151.03
0.438 . : 151.03

8 ) 280 137.93

0.439 3.00 146.33
0.430 3.00 143.33
0.441 .00 147.00
3.00 143.67
0.422 3.00 140.67
3.00 144.20

o781

0.436 3.00 145.33
0.435 3.00 145.00
2.95 145.42
0.430 2.95 145.76

0.441 2.85 154.74

Mean: 0.434 2.95 147.26
Standard Deviation: 0.003 0.02 0.27

L
Q
P
g

172
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Samplo Speacimam Enargy to Break Width Impact Strangth

0.845 2.70 31206
1.338 2.80 461.38

1.318 2.856 452.81
1.270 2.70 470.37
Moan: 1.154 278 413.94

761,76
B51.72
701.00
638.62
638,62

717.74

236.84

91 68
423.1
643.51

123.33
123.00
121.67
124.67
122.67
123.07
.00 107

ar

Mean:

Standard Deviation:

30VP-l 216 181.27

AutAneyBNy By 3

1
172.73
osM - an o/ 178.03

1 : .. i
2 0.569 3.00 180.67
3 0.665 3.00 188.33
4 0575 3.00 191.867
-] 0.676 3.00 192.00
Maan: 067 3.00 180.33
Standard Deviation; 0.004 0.00 119
BOVP-1 1 0.705 A5 21892
2 0.700 3.20 218.75
< 0.714 3.2% 219.69
4 0718 3.30 216.87
B 0.708 3.40 208.24
Maan: 0.708 3.8 21611

Standard Deviation: : 0.007 0.04 1.19




APPENDIX B

Determination of Kappa Number of Pulp Method

Kappa Number of the coir fiber was performed according to Tappi
T 236 cm-85. ' . :

AUEINENINYINS
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CAUTION: :
mwm;mm-u«mm-iun: T 236 cm-BS
mdmﬂmu:mumﬂm TENTATIVE STANDARD — 1960
which mast be all mancfactrers and OFFICIAL STANDARD—1976
Sheets developed by anporters g e
of potzatially hazardous chemicalt and maintained by all ‘ CLASSMALHEI’HOQ-1PI
distribunors of potentally hazsrdous chemicals. Prior o the use of ©1584 TAPPI
this tent method, the weer ghould determine mwdh
chemicals 1o be used are potentially hamamdoos %0, should The information and dats contained fn this document
follow stricaly the procedures specified by both the manufscturer, s prepared by a technical committee of the Associt:
well us state wnd foderal authoritics, for safe ase of these chemicals, mmmémmmmmﬂ

Kappa number of pulp st . et b e T T o

This method applies to the determi o um permanaganare solution, standard-
hardness, bleachability, or degree of delippific \ 010 - 0.0005N KMnO,.

pulp. [t may be used for all typesaitd pra odium thiosulfate solution, approximately
end semichemical, unbleached an: ;- Normality known with an accuracy of
obtained in yields under 60%. oo, be' £ 0.0005M4.; +

used for pulps obtained in yiel > J0%a gravided” 4.3 Poca iodide solution, 1.0N KI.

the pulp has been well screened. \ddidon: . - Sulfur « 4N H,S0,.

formation 10.5. e v sdrch mdicator solution, 0.2%,

2. Definition

The kappa number is the volume (in
potassium permanganate solution caff ied pulp shéets. Tear small pieces from the
to weigh a total of three to four grams.
. Crecned slush sheers, Mix and make three 1o
r grams (dry weight) into a pad by filtering on 2
funnel; avoid any loss of fibers. Air-dry the pad
3 o sl pieces,
ened pulps. If the pulp sample is taken
ROIp which is normally screened before
Hier processing, then remove the shives
| the sample by screening, State method
al with the test results and choose the
method which would give results similar 10 those obiained
hy'the industrial scmni%ol"lhc pulp. Proveed as in 5.2.

) TN 1T

Procedure

this method. The results are corrected 18
tion of the permanganate added.

3. Apparatus

3.1 Agitaror, of prope
other noncorrosive material
magnetic stirrer may be used Tngiead),

3.2 Disintegration apparaius, of wel, high-sy
type, which disintegrates the pulp completely with a
minimum of damage to the fibers. t disintegrators

that may contaminat
3.3 Constant 1
taining a constant

reaction vessel.

3.4 Reaction beaker, 2000-mL, glass or porcélain. 6. MPrior ighi es, condition
, 3.5 Pipets, ¢ ‘ ‘ r ﬁtﬁu near the
ﬂnmm?:w. : 6.2 Weigh out to the nearest 0.001 g that amount

3.6 Buret] 50-mL, graduated to 0.1 mL. A 52-mL of pulp specimen which will consume approximately 50%
buret will be found more convenient for titrating the reac- of the potassium permanganate solution. The per-
tion mixture in the blank test. manganate consumption must be between 30 and 70%s.
- 3.7 Other apparatus: a Biichner funnel and filter At the same time weigh out a second specimen and deter-
flask to dewater three to four grams of pulp; stopwatch  mine jts moisture content in accordance with TAPPI

or clock; 1000-mL and a 25- or 50-mL graduated cylinder: T 210 “Sampling and Testing Wood Shipments for
250-mL beaker. Moisture.” : B
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T 236 cm-85 Kappa number of pulp / 2
6.3 Disintegrate the test specimen in 500 mL or less w= weight of moisture-free pulp in the specimen, g
of distilled water until free of fiber clots and undispersed p= amount of 0.IN permanganate actually con-
fiber bundles. Avoid methods of disintegration which in- sumed by the test specimen, mL
volve extensive cutting of the fibers. b= amount of the thiosulfate consumed in the blank
6.4 Transfer thie disintegrated test specimen to a determination, mL
2000-mL reaction beaker and rinse out the apparais with & = amount of the thiosulfate l:nmumed by the lur
enough distilled water to bring the total volume to 795 . specimen, mL
mL. The distilled water should be at least 25.0 £0.2°C. N= normality of the thiosulfate
6.5 Place the beaker in a constant temperalug c

adjusted so that the reaction temperature $iays 23 7.2 Factors in Table | are based on the equa-
+ 0.2°C during the entire reaction

: . Contituonsly stir ﬂn log K = log p/w + 0.00093 (p-50).
but not fast enough 10 introduce it i mix rc[su:/

suspension so as to produce a vo

10.1). ,’ %b:pnrtthehm number as follows:
; 1.1 Under 100, 1o the nearest 0.1.

0.1 mL of pa ¥
gmlf:mlﬁdol;mLm *ﬂﬂ- | mu to the nearest whole number,
into a 250-mL beaker. Bring th ﬂ’/ N =
h‘ I.I'Iﬂ ‘M I-t “ll edi = L0 L W z "

specimen, simultaneously starti

" ' “' Ty : .= g S P .“Irhhi‘h fﬂf “ndm ’“lﬂ
the beaker, using not moreith! [ ‘ ey but decreases with increasing kappa numbers and
and add the washings to the reaeti irly constant for kappa numbers above 20,

volume should be 1000 + SmL . NN th semibleached pulps with kappa num-

6.7 At the end of exatily | ingsiop the T ‘*\ ﬁ‘}' ﬁm gw 20, the method will have a minimum fepeat-
.tion by adding 20 mL of the pbtas nrrodidsEini \ 0 I kappa number. Repeatability decreases
from a graduated cylinder, - s, ema ly from 13% for kappa numbers below 2 10

6.8 Imaxcdtatcly afier MR M 88 4 2.3¢% fog kappa numbers berween 10 and 20. The average
out the fibers, titrate the fregfiodige with i ‘ ity is 3.8% for kappa. numbers berween 2.5 and
thiosulfate solution, adding a {ew dfops o ‘
dicator toward the end of the re; ;‘m % 9.1.2 With unbleached pulps with kappa numbers

6.9 Carry out a blank determinatfag . bove 20, the repeatability varies unsystematically be-
the same method as above but omitting the : ' aveen 0.9 and 1.5%. The average repeatability is 1.2%

nbers between 20 and 190.

=flective date of issue: December 3, 1984,
'his revision differs-from the 1960 edition as
Tollows: (a) a precision statement has been added; (b) the
and ¢ o Qs useof :mullﬂ’qlumum of specimen and reagents has
c) the conversion table from 40 mL

ﬁzu‘j 1o hppu numbers has been

Table 1. Factors f to corect for different percentages of permanganate used

o+ 0 1 - i 3 4 5 - & 7 8 9 i
30 0958 0.960 -0.962 0.964 0.965 0.968 0870 0.973 0.97% o
40 0.979 0.9 0.983 0,985 - 0987 0985 0591 0.994 0.996 0998
50 1.000 1.002 1.004 1,006 1.008 101 1.013 1006 1.017 1.009
. 80 1.022 1.024 1.028 1,028 1.030 1.0: 1.035 1.7 1.039 1042
70 1.084

S — e o R



3 / Keppa number of pulp

tions should duplicate the testing of the specimen as
pearly as possible (omitting the pulp, ol course).

10.4 Correction for reacrion temperature. When a
constant temperature bath is not available, determine the
temperature after the reaction has been taking place for
5 min and assume this to be the average reaction tem-
perature throughout the test. If this temperature is not
WMN'CWMMM'C.M the kapp
number as follows: \

K= ﬂ[l + ﬂ.ﬂl!{!i—ﬂ] S\
w g

where { = actual reaction temperature in degrecsCelsiv '

10.5 Relationship with lignin.
gives essentially a straight line nélatic

klason lignin and chlorine number [gepulps®
total pulp yields (1). The percengaé of fi:of
proximately equals K % 0.15. 1
10.6 Aging. Freshly made pulgthas #5ligh
permanganate consumption th
several days or months. The changs
mediately after the pulp is made Ll re;
stable stage after two or three di
10.7 Related methods: APPI
Number of Pulp,” Technical

Australian and New Zealand Pulp and
Parkville, Ausrralia; CPPA G.18, “Kap

177

T 236 cm-85

Pulp," Canadian Pulp and Paper Association, Montreal,
Canada; 15O R 302, “Determination of the Kappa
Mumber of Pulp (Degree of Delignification)," Interna-
tional Organization for Standardization, Geneva,
Switzerland: SCAN Cl, “Kappa MNumber of Pulp'
(essentially identical), Scandinavian Pulp, Paper and
Board Testing Committee, Stockholm, Sweden.

10.8 This method, formerly T 236 o0s-76, has been
ified as a Classical Method by the Test Methods
Committee of the TAPPI Board of Direc-
reclassification was made necessary since the
‘was over five years ago and no revision or
'has been accomplished by the responsible
smmitteesThe method may be reclassified as Official

‘ovitional when the responsible committee takes

and Berzins, V., “The Permanganate
iption of Pulp Materials," Tappi 40 (9): 691
\ PulpPaper Mag. Canada 58(10): 145 (1957).

I s and suggestions on this procedure are
“neguested and should be sent to the TAPPI Test
dministrator. .}
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