LAMPIRAN

1. Prosedur Pengujian Tegangan Bending gf(MPa)

a. Spesimen 0 lapis L/d = 32

No | Foree | L d b D 3PL/ | 1+6(D/L)’— | o fm
N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/l) | MPa
1 20 | 704 | 2,2 | 14,42 7,22 30,26 1,05 31,78
2 20 | 71,36 | 2,23 | 15,32 7,5 28,10 1,05 29,59
3 20 | 73,6 | 2,3 | 14,38 7,8 29,03 1,05 30,59
b. Spesimen 1 lapis L/d = 32
No | Foree | L d b D 3PL/ | 1+6(D/L)*~ | o fm
N mm | mm | mm | (defleksi) | (2bd® | 4(D/L)x(d/l) | Mpa
1 70 | 76,8 | 2,4 | 1391 6,4 100,65 1,03 103,80
2 60 | 73,6 | 2,3 | 13,86 8 90,34 1,06 95,52
3 50 | 78,4 |245| 139 5,4 70,47 1,02 71,87
4 | 120 | 96 3 |[12,05 8 159,34 1,03 164,32
c. Spesimen 2 lapis L/d = 32
No | Foree | L d b D 3PL/ | 1+6(D/L)*- | o fm
N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/l) | Mpa
1 90 | 76,8 | 2,4 | 14,15 12,6 127,21 1,14 145,14
2 | 110 | 74,56 | 2,33 | 13,97 9,4 162,21 1,08 175,12
3 90 | 99,2 | 3,1 | 13,79 6,3 101,05 1,02 102,70
4 90 | 73,6 | 2,3 | 13,54 7 138,72 1,04 144,60
5 80 | 73,6 | 2,3 | 13,78 8 121,16 1,06 128,10




d. Spesimen 8 lapis L/d = 32

No | Force L d b D 3PL/ | 1+6(D/L)*— | o fm
N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/l) | Mpa
1 | 584,14 | 152,64 | 4,77 | 12,52 14 469,50 1,04 487,81
2 341 1504 | 4,7 | 12,2 16 285,46 1,05 301,04
3 40542 | 155,2 | 4,85 | 12,54 22 319,97 1,10 352,88
4 435 | 151,36 | 4,73 | 13,52 13 326,51 1,03 337,45
5 1490,31 | 151,04 | 4,72 | 12,32 24,5 404,72 1,14 460,41
e. Spesimen O lapis L/d = 40
No | Force | L d b D 3PL/ | 1+6(D/L)*- | o fm
N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/l) | Mpa
1 20 94,8 | 2,37 | 15,1 10 33,53 1,06 35,42
2 20 | 105,2 | 2,63 | 14,72 3 30,99 1,00 31,06
3 10 120 3 | 1512 8 13,23 1,02 13,50
4 30 | 89,2 |2,23|1522 3 53,03 1,00 53,22
5 10 120 3 | 15,18 55 13,18 1,01 13,28
f. Spesimen 1 lapis L/d = 40
No | Foree | L d b D 3PL/ | 1+6(D/L)*- | o fm
N mm | mm | mm | (defleksi) | (2bd®) | 4(D/L)x(d/l) | Mpa
1 50 96 2,4 | 14,43 12 86,63 1,08 93,66
2 60 120 3 13,47 8,5 89,09 1,02 91,14
3 50 |108,8 | 2,72 | 13,95 6,3 79,06 1,01 80,19
4 40 92 2,3 | 11,47 12,04 90,97 1,08 99,13




g. Spesimen 2 lapis L/d = 40

Force | L d b D 3PL/ | 1+6(D/L)*- | ofm
N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/) | MPa

1 50 98 | 2,45 | 12,48 13,4 98,12 1,10 107,78
2 90 | 112 | 2,8 | 14,26 13,5 135,24 1,07 145,40
3 60 9 | 2,4 | 14,26 15,3 105,19 1,14 119,54
4 | 130 | 120 | 3 |14,42 14 180,31 1,07 192,93

h. Spesimen 8 lapis L/d = 40

Force L d b D 3PL/ | 1+6(D/L)Y*2- | o fm

N mm | mm | mm | (defleksi) | (2bd?) | 4(D/L)x(d/l) MPa
1 |22433|188,4|4,71| 12,2 14,5 234,24 1,03 240,76
2 | 294,3 | 197,6 | 4,94 | 13,58 18,5 263,22 1,04 274,60
3 123235 192 | 48 | 12,66 42,5 229,41 1,27 291,78
4 |187,23 | 1952 | 4,88 | 12,42 19 185,35 1,05 194,08
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3 Point Bending Test report

Cusmer . Fobby Ad) Kumianty  Motes 0 Lapisan sid 32
Test standard @ ASTM D 750 Machine dats Zwick Z020
aneriy . Eomposk
Fre-load 0,2 MFs
Testspesd - 2 Wimn
Test results:
Force | Ew El = 7] =g =] = L d ]
Legemd | Mo M KMFa k] KMFa & Fa % mm mm mm
1 70 [ zEs0 | 1,3 247 - - 1.4 128 | 1,87 [ 1242
] 4= [zvoo [ 14 7.8 - - 1.5 128 [ 1,38 [ &3
| : 45z | 1zs0 | 1.4 15,8 - - 18 128 | 138 | 1386
[ ] 4 30,57 | =310 z0 322 24 17,1 24 28 3,37 | 15,22
Tl = 2ES | 1170 | 1A | 183 - - 15 | 128 | 1,95 | 238
Series graph:
20
. /
= | -~
= / h.___\_'
E -
1 T /

Series | Forme =] i T = L d ]
NmS ] MP3a % EES & i mm FET mm
X 11,20 | Z130 15 |38 4 171 |12 2258 |14.8

5 11,47 | &2= 027 | 7.81 - - 0,000 | 0,6217| 0,5344
v %] | 99,73 IR 17,74 | 32,82 - - o,on |27,53 3,55
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3 Point Bending Test report
Carsinemer . Robbry Ad) Kumdante MNoles 0 Lapisan s&d <0
Test standard @ ASTI D 750 Machinedats - Zwick Z020
Aetaderial o Komposk
Fre-ioad 0,2 ME3

Test speed 2 %/min

Test results:

Force | EM L] = In Sm £ L d b

Legemd | Mo M MFa % MFa b | k] mm mm mm

1 T3 | 2oe0 | 10 | 188 - - 11 | 180 | 242 |54

3 575 | ZiE0 | 1.2 | 22 - - 1,3 | 160 | 257 | “72

| : [izsi[zs40] 42 | 240 - - 14 | 180 | 232 [45.42

| s 474 | 17e0 [ 10 [ 157 - - 1,0 | 180 | 28 | 9522

T ¢ [1&555|===0 | 12 | =00 - - T2 | 980 | 2,85 | 5.2
Series graph:

Fomain M
L

1]:: %/‘l
_—

e ———
—
| } } } } } } } }
o g o} 1= 20
Deformabion inmm
Statistics:
Baries | Foroe Ex Ey T o = L d b
nm=S M MPa % M % | | mm T mm
i 1025 | 210 12 22 - - 180 2628 |15.07
5 4565 ] 333 0,13 5,32 - - 0,000 | O0,3257| 0,2033
v [ | 45,37 15.33] 11,32 | 23,77 - - o.o0 12,54 1,35
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< Point Bending Test report
Carsinemer ;. Fobby Ad) Kumianio: Hotes 1 Lapksan s&d 32
Test skandard : ASTH D 730 Machine dats Zwick Z020
taheria ;. Momposk
Fre-tosd 0,2 MFa

Test speed 2 Haimin

Test results:

SOrce En Eui =" o Tm = L d b

Legend| Mo N o |mMFa | % |mFa | % |wFa| % mm | mm [ mm

1| 2043 | 2000 | 1.8 [ 45z | - - 18 | %28 | 25 [ 9388

I | 5o43 | 4940 | =2 | 78A | - - I | %28 | Z.89 [ L8

| : [issi[a=i0] 15 [20s | - - 15 | 128 | 215 [9388

N EEEEE IR - 1,7 | 128 | 232 [a334

T & [E0:[zE0| 20 | 724 - - 0 | 928 | 208 | =0
Series graph:

&0

41
=
=
i
[
20
a
Statistics:
Series | Forme =] Eu Tl 5 (="} L d b
nm S M KMPa % Fa & MFs mm T mm
W 7,41 | 4590 1,9 554 - 122 2,55 13,6
H] g 30 | ST 0,26 | 152 - - 0,000 | 0,3303| O,8454
v ] | £5,48 1253 14,048 | 3467 - - 0,00 |12,95 6,22
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3 Point Bending Test report

Cursinemer . FRobby Adl Kurmilanby Notes 1 Lapisan s&d =0
Test standard @ ASTR D 750 Machine data - Zwick Z020
Pelateria o EMomposk
Fre-toad 0,2 MFa
Testspeed 1 2 %imA
Test results:
FOce =] L] =" o Sm e L d b
Legemd | Ko M MFa k) MFa % EFa % mm mm mm
1 14,53 | 4250 1,2 386 - - 1,2 gl 2,53 | &L
F] 25,73 | 4530 1,3 504 - - 14 fied 3,01 3,52
| : [1s3s|s1s0| 13 | 4258 - - 1,3 160 | 2,73 | 13,34
[ ] 4 10,52 | 40=0 11 384 - - 1.1 ied 243 1,56
Series graph:
30
20 =
= 1 / —’F/‘
=
o T /-F—_._._—l-l-—-.-—|
§ ! /"_‘

Statistics:
Series | Foroe | Eu L T Zn = L d b
- [ ] MP3a 5 MFEa 5 MEs mm P mm
K 17,45 | 4270 1.2 a2.5 - = L] 2675 [13.38
5 528 | 53 0,084 562 - - 0,000) 0,2558| 13278
v [%] | 35,92 S92 6488 13,23 - - 0,00 | 9,55 59,55
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3 Point Bending Test report

G s : FRobby Ad) Kumiany  Nobes 2 Lapisan sid 32
Test standard ©: ASTM D 750 Machine dats Zwick 2020
ALaneri I EKomposk

Fre-load 0,2 NMFa

Test speed 2 wBimin

Test results:

morce | Eu Ew = VI I = L L d b
Legend| Mo N | mFa | = [wea | = |wea | = mm [ mm | mm

1 |2122 [=40 | 15 | 852 - - 15 | 128 | 3,01 | 3218

T |75 [SE0 | 1.8 28 - - 18 | 938 | 2 AL [ =4
B : [===]==0] 15 [s75 - - 15 | 928 | 218 [43 =2
N EEE EE RS - - 1,7 | 138 | 231 [93e2
T = 757 [s==0 | 1.5 | s0.2 - - 15 128 | 2,03 | 13,88
Series graph:

30

20
=
=
B
i
10
a
Statistics:
Beries | Forme= Eu Ful et P 5 on L d b
fim 5 | KPa ) KFa ) " ] mim TiF ol ol
¥ 2382 | 550 1,6 63,2 - - 128 2334 113,52
5 275 | 481 0,10 326 - - 0,000 0135 | 03022
% [ 2,00 833 6,37 5,16 - - 0,00 | 522 145
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< Point Bending Test report
Cusinmmer . Robby Ad) Kumianty MNobes 2 Laplsan sid <0
Test standard @ ASTM D 750 Machine dats Zwick Z020
Liateriy : Momposk
Fre-ioad 0,2 MFa

Test speed 2 %'min

Test results:

Force | Ew B | Tma | =n = 5 L d b

Lagerad | Mo ] KMFFa iy KMFFa £ V=a % mm mm mm
Il EEEI R EE - - 12 | 980 | 2,52 | 138
T | 1505 [4%=0 | 12 | 270 - - 12 | 980 | 2,5 | 12,32

T : [zszcla=cn| 124 [ss514 - - 14 | 960 | 295 |sa3e

| 4+ f2zexlezvo | 12 | 815 | - - 1.2 | 180 | 2.5 | w836

T = [555[s=0 | 12 | =3 - - 14 | %80 [ =01 | =42

Series graph:

i

\

\

3
z 1 i"""" .__,-f',———d
: 1 /
E 4
[ = i
10
] -
1]
Statistics:
Series | Foroe =] 1] T ™ [=2")] L d b
nmE N MPa ] ] % ] mm mim mm
X 27,72 | S0 13 62 T - - 180 2718 |1381
5 1940 | =41 012 | 138 - - 0,000 |0,2£52 | 0,B65E
v ] | 41,11 157&8| 9,27 | 21,96 - - o.oo |8547 6,27
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3 Point Bending Test report

CRISaIOmEr : Robby Ad) Kumiants  Mobes 8 Lapisan sid 32
Test shandard @ ASTR D 720 Machine dats Zwick 2020
Ml o Eomposk

Fre-load 0,2 MFa

Test speed 2 TG

Foroe | B L = En Tm E L d b
Lepered | Mo 4 MPa L] MPa L] MPa L] mim mm mm
1 |ses.a4[3s00| 3.5 | 3s4 - - 3.5 128 | 407 | 1252
T |330,77|foo00| 3.4 | 243 - 3,4 128 | 47 |12z
T : [eosaa| esen| 3c [ zea - - 3.6 128 | 4Es [ 1254
| ¢+ Jazaes| ssan| 3= [ z7e - - 3,5 128 | 473 [13Ez
I EE R EER EEE - - ] 128 | 4,72 | 1232
Series graph:
500
£00
=
c -
i
('S
200
o } } } } } } } } } } } } }
0 = 10 15 20
Deformabion Inmm
Statistics:
Saries | Foroe =¥ "a [=7'"] 1] a7 L d =]
n=S M BAFE | ma | ow MPa | mm mm mm
w  |451.11[40800 3z |=zps - - [az= 47 1252
s =187 1530 oot | 627 - - 0000 [o.ossaa | oseeT
v e | 0T EET EEEE T - ooo [1.25 414
3 Flexural Komposit 8 Lapis sd 32 New.zs2 Page 1M



Py POLITEKNIK ATMI SURAKARTA

‘i

Fryui

]
F.'i. i Bolah Pes 315 Soraens STI03, Jows Taagak, Isderesia
-

= E-nll'ﬁllqllmlq B v Websfe blip e =l moac i

Karmpes |- Neja Re. | Bueatarts BTI45. Fhore | 82 271 700468 < Fan: 82 271 71430
Earnpis N - JL Adi Bucipla Km 55 Earangavpe 57104, Frome B2 2T TEISID

Zwick [ Roell

3 Point Bending Test report

Test results:

Cusinmer : FRobby Ad) Kumiante  Motes 8 Lapisan sid &
Tesi standard @ ASTM D 750 Machine data Zwick ZO20
Bllabering o HomposE

Fretoad 0,2 NMFa

Test speed 2 gl i

a

Force | B Zu = Ea = E L b
Leperad | Mo 4] KMPa L] KMFa L] KMPa L] mm mm mm
1 |22333] 5730 | 2.3 152 - - 2.3 180 | 471 | 122
T |2%4.30] a0 | 3,3 | 233 - - 2.3 180 | 254 | 1258
I = [wso7|esso| 14 112 - - 2,2 150 | 47 [1z4s
| 4 [z333s| saoo | 22 157 - - 2,3 150 [ 48 [1zss
T & ['e7.23] 7amm | 2.2 153 - - 2,3 15D | 4,58 | 1222
Series graph:
- //

=

=

B

i —..-—..-——x-

}
E 20

Statistics:
Series | Forme =¥ T T =a = L d =]
=5 M MPa % MFa .} MFa T mm M

i 213,45 | s000 21 174 - - 10 4,806 |1257

-] S053 | 1030 o] 410 - - 0000 | 0. 048] OS3Ss
v ] | =50 i1,341| 1852 | 23,52 - - ooo | 218 423
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Spesimen Komposit Serat Gelas dan ljuk, Variasi Jumlah Lapisan

No. Kode L d Gaya Tegangan | Pergerakan
(mm) (mm) (mm) bending loading
(MPa) | nose (mm)
1 0 lapis 14,36 2,15 20 31,64 30,52
L/d=32-1
2 0 lapis 14,81 2,10 10 16,08 9,52
L/d=32-2
3 0 lapis 14,03 2,05 20 35,62 28,86
L/d=32-3
4 0 lapis 14,48 1,94 20 38,53 20,47
L/d=32-4
5 1 lapis 13,91 2,57 70 80,00 36,47
L/d=32-1
6 1 lapis 14,16 2,96 170 143,88 14,77
L/d=32-2
7 1 lapis 13,86 2,12 60 101,14 27,75
L/d=32-3
8 1 lapis 13,90 2,28 50 72,66 35,99
L/d=32-4
9 1 lapis 12,05 2,78 120 135,30 35,79
L/d=32-5
10 2 lapis 14,15 2,00 90 166,96 36,06
L/d=32-1
11 2 lapis 13,97 2,25 110 163,31 35,93
L/d=32-2
12 2 lapis 13,79 2,10 90 155,39 35,65
L/d=32-3
13 2 lapis 13,54 2,20 90 144,20 35,56
L/d=32-4
14 2 lapis 13,78 2,01 80 150,88 33,93

L/d=32-5




No. Kode L d Gaya Tegangan | Pergerakan
(mm) (mm) (mm) bending loading
(MPa) | nose (mm)

1 0 lapis 15,07 2,24 20 41,66 36,78
L/d=40-1

2 0 lapis 14,55 2,63 20 31,30 36,54
L/d=40-2

3 0 lapis 15,14 2,91 30 36,85 36,03
L/d=40-3

4 0 lapis 15,18 2,16 10 22,24 36,40
L/d=40-4

5 1 lapis 14,43 2,43 50 92,42 36,44
L/d=40-1

6 1 lapis 13,47 3,03 60 76,42 20,85
L/d=40-2

7 1 lapis 13,95 2,72 50 76,30 36,52
L/d=40-3

8 1 lapis 11,47 2,26 40 107,54 35,59
L/d=40-4

9 2 lapis 12,48 2,45 50 105,12 36,36
L/d=40-1

10 2 lapis 14,21 2,83 90 124,55 44,97
L/d=40-2

11 2 lapis 14,19 2,42 60 113,72 44,52
L/d=40-3

12 2 lapis 14,33 3,08 130 150,62 43,00

L/d=40-4
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Impact Test report

TSRO SOty Al Eurm s
Test standard AZTH D 4812
Alaberia = crmipoes H
Mo s O Lapls Depan
"ok Capacky D10 J
Theorefical Impact welocEy @ 3L£58 mis
Results:
‘Wildth | Cepdh i ok Type of Talure | Angle of reeass | Angls of Flse
. T FTim J Jim " "
h | 13,12 |0, 18568| 7765 H 148 17,
2 11,58 |0, 16840| =57 H 148 21
3 11,48 |10,25865| 5443 H 148 1103
£ 11,7 0, 18417 ] s0.49 H 148 117,
5 12,62 |0,23485| 20,32 H 148 14,2
Series graph:
800
5 500
o 1
# 2o
200
e e e
1 2 3 Ll £
Specmen number
Statistics:
Ceries | Width | Depth L ak Angie of release | Angle of fse
nm= S mm mm J S il " "
® 2,768 |1Z2.1 0,20851| 76,29 14= 116,2
5 0.25936| 0,729 0,03257| 168,52 0,000 4,082
v =] | 10,61 8,02 | 16,77 21,65 [ale u] 3,51
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Impact Test report

Carsinrmer Fobiby Adil B kanio
Test standard ABTM D 4812
haneria o i
MNokE s 1 Lapls Depan
Work capacky D00 J
Theorsfical Impact vedocky @ 3458 mis
Results:
Width | Depd I ak | Type of fabure |Angle of relexse | Angle of rise
o, T aily] oJ i " '
1 255 | 10588 |0,30773] 102 52 H 148 1045
2 306 | 121 0, 27TS87| S146 H 1£8 108
3 3 11,02 |0,236592) 82 31 H 1£8 111,7
£ 201 11,66 |0,20788| 103,42 H 148 1162
] 213 | 12,18 |0, 2428 | 114,08 H 148 1121
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Specdmen number
Statistics:
Ceries | Width | Depth W ak |Angle of eiease | Angle of rise
n=5 mm mim . i " "
B 2,638 |11.53 O Z5T07T | 88,83 148 10,6
5 0,52059| 0,5723| 003511 12,22 C,000 4,25
v %] | 18,75 4,24 14,82 12,38 o.oo 3,88
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Impact Test report
Cusinmer Fobibry Adil Furmkanic
Test standard AITHM D 4812
S g o it
ey 8 Z Lapis Depan
Work Capacky D 2TE
Theoratical Impact veioCEy @ 31458 mus
Results:
Wildth | Cepin ki ak Type of Tallune | Angle of rel=axse | Angle of rise
o P FEIm J Jim " "
1 3,14 | 11,12 |0,68268 | 217,41 H 148 11z2
2 205 | 11,08 |0,54650| 255,78 H 148 118
3 3,52 |10,6 |0 7elES]| 216,38 H 148 102
£ 206 | 11,12 |0,65790| 338,73 H 148 1115
5 3 10,52 |0,7022%6 | 232,09 H 148 1114
Series graph:
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Specmen namber
Statistics:
Sarjes | Width | Depth W ak | Amge ot resace | Ange of noe
nm=g mm mm J Jm . .
3 2,754 | 1052 DETEZE | 254,659 148 112,82
H 0,6653| 0,3052] 0Ora3s| 1,24 0,000 3,335
v %] | 24,18 2,80 11,70 20,12 0,00 297
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Data Pengujian 8 Lapis Serat Gelas

Spesimen Komposit Resin Polyester dan Serat Gelas

No. Kode Tinggi Tebal Luas Sudut
(mm) (mm) (mm?) B ()

1 PE.sg-1 13,72 2,42 33,20 24,50

2 PE.sg-2 12,95 2,72 35,22 24,00

3 PE.sg-3 13,18 3,26 42,97 22,00

4 PE.sg-4 12,94 2,88 37,27 23,00

5 PE.sg-5 12,75 2,58 32,90 24,00
No. Kode | Sudut Energi Sudut Energi Luas | Harga
o(°) | Terpasang | B(°) | Terserap | (mm?) | Impact

() () (I/mm?)
1 PE.sg-1 | 30,0 21 24,50 7,0 33,2 | 0,212
2 PE.sg-2 | 30,0 21 24,00 7,6 35,2 | 0,216
3 PE.sg-3 | 30,0 21 22,00 9,8 43,0 | 0,228
4 PE.sg-4 | 30,0 21 23,00 8,7 37,3 | 0,234
5 PE.sg-5 | 30,0 21 24,00 7,6 329 | 0,231




