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zwick [ Roell

Flexural Test report

Series graph:

Customer Ridwan Fandi  Notes Full Sisal
Test standard : ASTM D 790 Machine data : Zwick 2020
Material LDPE
Pre-load 0,1 MPa
Testspeed : 2 mm/min
Test results:

Force | Ex Omm €8 Om =] L d b
Legend| No. N MPa | MPa % MPa % mm mm mm
I 13,17 | 889 | 15,1 - - 54 80 2,86 | 12,81
I 2 15,80 | 1040 | 16,4 - - 56 80 301 | 12,8
I 3 13,95 | 613 | 151 - - 5.5 80 2,94 | 12,79
=== 4 12,27 831 14,2 - - 54 80 2,88 | 12,51
I 5 15,03 | 1000 | 15,3 - - 57 80 3,04 | 1274
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Deformation in mm
Statistics:
Series | Force | En Gm €8 Ot & L d b
n=5 N MPa | MPa % MPa % mm mm mm
X 14,04 876 152 | - - 55 |80 2,946 |12,73
s 1,41 170 0,769 - - 0,15 | 0,000|0,07861 0,1259
V[%] | 10,05 | 19,38 505 | - - 2,67 | 0,00 267 0,99
1 Flexural Full Sisal Ridwan UMY.zs2 Page 1/1
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POLITEKNIK ATNMI SURAKARTA

Kampus 1 : JI. Mojo No. 1 Surakarta 57145. Phone : +62 271 714466 « Fax: +62 271 714390
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Zwick I Roell

Custom

Pre-load
Test speed :

er

Test standard :
Material

Ridwan Fandi

: LDPE

: 0,1 MPa

ASTM D 790

2 mm/min

Test results:

Flexural Test report

Notes

: Sisal 1 Carbon 1
Machine data : Zwick Z020

Force En O € Ofs & L d b
Legend| No. N MPa | MPa % MPa % mm mm mm
===} 1 20,64 | 1840 | 21,7 - - 56 80 3,01 112,61
Bl 2 | 2319 2080 | 226 | - = 58 | 80 | 3,09 | 12,9
BEEm 3 2120 1880 | 20,8 | - = 56 | 80 | 3 13,62
| 4 19,29 | 1970 | 22,1 - - 53 80 | 284 | 13,01
Il 5 23,57 | 2870 @ 28 - - 53 80 2,83 | 12,61
Series graph:
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Deformation in mm
Statistics:
Series | Force = Gim €8 O € L d b
n=>5 N MPa | MPa % MPa % mm mm mm
X 21,28 | 2000 22,1 - - 56 |80 2,982 |12,99
s 1,47 | 152 0,988 - - 0,17 | 0,000|0,09094| 0,3792
VI[%]| 691 759| 4,47 - - 3,05 | 0,00 [3,05 2,92

2 Flexural Sisal1 Carbon1 Ridwan UMY.zs2
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‘\ % Kampus 1:JI. Mojo No. 1 Surakarta 57145. Phone : +62 271714466 + Fax: +62 271 714390
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&*  Kotak Pos 215 Surakarta 57102, Jawa Tengah, Indonesia.

~3$ " E-mail: politeknik@atmi.ac.id + Website http://www.atmi.ac.id

zwick [ Roell

Flexural Test report

Customer Ridwan Fandi Notes : Sisal 2 Carbon 1
Test standard : ASTM D 790 Machine data : Zwick Z020
Material : LDPE

Pre-load : 0,1 MPa

Testspeed : 2 mm/min

Test results:

Force Ex Cfm €3 Ot Ef L d b
Legend| No. N MPa | MPa % MPa % mm mm mm
| o] 1 18,82 | 1810 | 20,2 - - 56 80 2,97 | 12,69
Bmm| 2 [ 2052 2220 | 218 | - = 56 | 80 | 2,97 1283
I 3 | 1966 1880 | 20,5 - - 55 80 | 295 | 1321
| 4 19,35 1910 | 19,3 - - 5,7 80 3,06 | 12,88
j— 5 19,34 | 2360 | 23,0 - - 53 80 2,83 | 12,61
Series graph:
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Deformation in mm
Statistics:
Series | Force En (o1iY] €8 G €t L d b
n=5 N MPa MPa % MPa % mm mm mm
X 19,21 [1970 20,8 - - 55 |80 2,946 12,79
s 1,04 | 318 1,65 - - 0,13 | 0,000|0,06841| 0,2514
V[%] | 540 16,16| 7,94 - - 232 | 0,00 (2,32 1,97

3 Flexural Sisal2 Carbon1 Ridwan UMY.zs2
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{( ?@, Kampus | : JI. Mojo No. 1 Surakarta 57145. Phone : +62 271 714466 « Fax: +62 271 714390
A}

X
f Kampus Il : JI. Adi Sucipto Km 9,5 Karanganyar 57174. Phone: +62 271 7686220
g

4~ Kotak Pos 215 Surakarta 57102, Jawa Tengah, Indonesia. - I
32 * E-mail: polteknik@atmi.acid + Website hitp://www.atmi.ac.id Zwick / Roell

Flexural Test report

Customer : Muhammad Hakim Notes . Variasi 1 Metode Lamina
Test standard : ASTM D 790 Machine data : Zwick Z020

Material : LDPE

Pre-load : 0,1 MPa

Testspeed : 2  mm/min

Test results:

Force | Ex Gim €g O € L d b
Legend| No. N MPa | MPa % MPa % mm mm mm
I 20,23 | 1780 | 22,0 - - 5,6 80 3,01 | 12,18
I 2 20,11 | 1810 | 196 - - 59 80 3,13 | 12,58
I 18,83 | 1750 | 20,2 - - 5,6 80 2,98 | 12,58
I 4 19,89 | 1900 | 21,3 - - 56 80 3 12,44
I 5 19,50 | 1760 | 20,7 - - 56 80 2,98 | 12,74

Series graph:

2

(4]

Lo
H———

2

))

\
\\\

z 1
c
= A
2 1
S 10 T
5 -
0 t f } } t } } t f t t ¢ f t t t
0 5 10 15 20
Deformation in mm
Statistics:
Series | Force Ex Gtm €g O & L d b
n=5 N MPa | MPa % MPa % mm mm | mm
X 19,71 [ 1800 20,8 - - 57 |80 3,02 12,5
s 057 | 605 | 0938 - - | 012 | 0,000/0,06285 021
VI[%] | 2,87 3,36 4,52 - - 2,08 | 0,00 2,08 ‘ 1,68

1 Flexural Lamina M Hakim UMY.zs2 Page 1/1
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Sisal/LDPE
No. L d b F D m c E €
Sps | (mm) | (mm) | (mm) | (N) | (mm) | (N/mm) | (MPa) | (GPa) | (%)
1 80 2,86 |12,81 | 13,71 | 17,5 2,08 18,9 | 0,889 | 5,400
2 80 301 | 12,8 | 15,80 | 14,3 2,83 19 1,040 | 5,600
3 80 2,94 | 12,79 | 13,95 | 15,6 1,55 18,1 | 0,613 | 5,500
4 80 2,88 | 1251 | 12,27 | 174 1,94 17,7 0,831 | 5,400
5 80 3,04 | 12,74 | 15,03 | 15,8 2,79 18,4 1 5,700
Min 17,7 | 0,163 | 5,400
Max 19 1,040 | 5,700
Rata-rata 18,42 | 0,875 | 5,520
Standar Deviasi 0,64 | 0,107 | 0,130
Perhitungan modulus elastisitas
L*m
1. E= L3m3 SRy
4bd , _ 803x 1,94
—_ 807x208 T 4x12,51x2,883
3
4x12,81x2,86 - 0.831 GPa
= 0,889 GPa
5 - L’m
2. E= -1 T 4bdd
4bd 5 _ 803%x2,79
- &'833 T 4x12,74 x 3,043
4x12,8x 3,01 — 1GPa
= 1,040 GPa
3 E= L’m
4pds
803x 1,55

= 4x12,79 x 2,943
=0,613 GPa
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Sisal/karbon = 1/1

No. L d b F D m c E €
Sps | (mm) | (mm) | (mm) | (N) | (mm) | (N/mm) | (MPa) | (GPa) | (%)
1 80 3,01 | 12,61 | 20,64 | 13,3 4,94 24,7 | 1,840 | 5,600
2 80 3,09 | 129 | 23,19 | 128 6,18 25,5 | 2,080 | 5,800
3 80 3 13,62 | 21,20 | 13,6 5,4 23,8 | 1,880 | 5,600
4 80 2,84 | 13,01 | 19,29 | 14,3 4,58 25,7 | 1,970 | 5,300
5 80 2,83 | 12,61 | 23,57 | 13,2 6,4 31,9 | 2,870 | 5,300
Min 23,8 | 1,840 | 5,300
Max 31,9 | 2,870 | 5,800
Rata-rata 26,32 | 2,128 | 5,520
Standar Deviasi 0,57 | 0,064 | 0,217
Perhitungan modulus elastisitas
L’m
1 g= L3m3 4, E_4bd3
4bd 5 _ 80%x4,58
—_ 807x494 " 4x13,01x 2,843
3
4x12,61x 3,01 = 1970 GPa
=1,840 GPa
5 5 £= L3m
2. E= -1 ERETYE
4bd , _ 803x 6,4
- %’183 T 4x12,61x 2,833
4x12,9 x 3,09 - 2.870 GPa
= 2,080 GPa
3 p=L™m
4pd3
_ 803x54
T 4x13,62x33

= 1,880 GPa
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Sisal/karbon = 2/1

No. L d b F D m I E €
Sps | (mm) | (mm) | (mm) | (N) | (mm) | (N/mm) | (MPa) | (GPa) | (%)
1 80 2,97 | 12,69 | 18,82 | 14,2 47 23,4 | 1,810 [5,600
2 80 297 | 12,83 | 20,52 14 5,82 254 | 2,220 [5,600
3 80 2,95 | 13,21 | 19,66 | 14,9 4,98 24,2 | 2,360 [5,300
4 80 3,06 1288|1935 | 14,4 55 225 | 1,910 5,700
5 80 2,83 | 12,61 | 19,34 | 14,2 5,26 26,7 | 1,880 |5,500
Min 225 | 1,810 [5,300
Max 26,7 | 2,360 [5,700
Rata-rata 244 2,036 |5,540
Standar Deviasi 0,92 | 0,099 0,152
Perhitungan modulus elastisitas
13m _ L’m
L E=r3 B s
803x 4,7 80°x 5,5
T x1269%297° © 4x12,88x 3,063
= 1,810 GPa = 1,910 GPa
, _ L’m
2. E= -1 T4pa’
4bd _ 80%x5.26
803x 5,82 " 4x12,61x 2,833
" 4x12,83x2,973 = 1,880 GPa
= 2,220 GPa
3
3 E= L’m
4pd3
803x 4,98

= 4x 13,21 x 2,953
= 2,360 GPa
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Sisal/karbon = 3/1

No. L d b F D m ) E £
Sps | (mm) | (mm) | (mm) [ (N) | (mm) | (N/mm) | (MPa) | (GPa) (%)
1 80 3,01 | 12,18 | 20,23 | 15,3 4,61 248 | 1,780 | 5,600
2 80 3,13 | 1258 | 20,11 | 15,4 5,45 21 1,810 | 5,900
3 80 298 | 1258 | 18,83 | 135 4,55 23,2 | 1,750 | 5,600
4 80 3 12,44 | 19,89 | 13,9 4,98 246 | 1,900 | 5,600
5 80 298 | 12,74 | 1950 | 13,3 4,63 23,6 | 1,760 | 5,600
Min 21 1,750 | 5,600
Max 248 | 1,900 | 5,900
Rata-rata 23,44 | 1,800 | 5,660
Standar Deviasi 0,99 | 0,060 | 0,134
Perhitungan modulus elastisitas
13m _ L’m
1. E:4bd3 4 E 4bd3
803x 461 803x 4,98
T 2x1218x3,00 4x12,44 x 33
= 1,780 GPa = 1,900 GPa
L3m
2. E= L3m3 . E_4bd3
4bd _ 803x4,63
_ 803x545 T 4x12,74 x 2,983
" 4x12,58x 3,133 = 1,760 GPa
=1,810 GPa
3 p=tm
4 b d3
803x 4,55

= 4x12,58 x 2,983
= 1,750 GPa
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