LAMPIRAN

Lampiran 1 Hasil spesimen multipurpose

Proses pembuatan spesimen multipurpose menggunakan mesin injection
molding standar I1SO 294-1 seperti pada Gambar. Hasil dari pembuatan spesimen
PP murni, PP + limbah coating 15% dengan variasi mikropartikel (As- received,
200 mesh, 400 mesh) ditunjukan pada Gambar.

Gambar Spesimen multipurpose polypropylene HIL0HO

Keterangan :
Produk : Spesimen Multipurpose Polypropylene HIL0HO
Mesin . Injection Molding Machine 70 MEIKI

Proses injeksi : 42 detik/spesimen

Masa . 78,6 gram
Panjang : 150 mm
Lebar : 10 mm

Tebal ©4 mm



Gambar Spesimen multipurpose polypropylene HIL0HO

Keterangan :

Polypropylene murni

Polypropylene / limbah coating as-received
Polypropylene / limbah coating 200 mesh

Polypropylene / limbah coating 400 mesh
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Lampiran 2 tabel perhitungan

1. Tabel pengukuran tebal dan lebar

Polypropylene Limbah coating/polypropylene
No murni As-received 200 mesh 400 mesh
spesimen | Tebal | Lebar | Tebal | Lebar | Tebal | Lebar | Tebal | Lebar
mm mm | mm | mm | mm | mm | mm | mm
Spesimen1 | 402 | 996 | 395 | 9,9 | 3,96 | 9,96 | 3,98 | 9,98
Spesimen?2 | 3,96 | 10,04 | 393 | 9,94 | 402 | 9,92 | 4,03 | 9,98
Spesimen3 | 3,97 | 9,94 | 394 | 9,89 | 3,97 | 9,92 | 3,99 | 9,99
Spesimen4 | 3,98 | 9,91 | 3,96 | 9,89 4 9,93 | 3,96 | 9,98
Spesimen5 | 3,96 | 9,95 | 391 | 9,88 | 402 | 994 | 399 | 10
AVERAGE | 398 | 9,96 | 394 | 990 | 3,99 | 9,93 | 3,99 | 9,99
STDEV 0,02 | 0,05 | 0,02 | 0,02 | 0,03 | 0,02 | 0,03 | 0,02
MAX 4,02 | 10,04 | 396 | 994 | 402 | 9,96 | 403 | 10
MIN 3,9 | 9,91 | 391 | 9,88 | 396 | 992 | 3,96 | 9,98
2. Tabel pengukuran uji bending
Nilai tegangan ¢ (MPa)
No spesimen Polypropylene Po.lypropylene + Limbah coating
Murni As-received | 200 mesh 400 mesh
Spesimen 1 46.3 43.5 43.8 44
Spesimen 2 45.3 44.8 44.8 39.3
Spesimen 3 46.7 44 43.1 44,7
Spesimen 4 45.7 44.5 44 .4 43.2
Spesimen 5 45.9 44.2 45.2 44.5
AVERAGE 45.98 44.2 44.26 43.14
STDEV 0.540370243 | 0.494974747 | 0.8294577 | 2.223285857
MAX 46.7 44.8 45.2 44.7
MIN 45.3 43.5 43.1 39.3
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Nilai modulus elastisitas (Mpa)

Polypropylene

Polypropylene + Limbah coating

No spesimen - -
Murni As-received | 200 mesh | 400 mesh
Spesimen 1 1.39 1.34 1.4 1.58
Spesimen 2 1.36 1.4 1.41 1.22
Spesimen 3 1.26 1.29 1.34 1.5
Spesimen 4 1.31 1.42 1.36 1.54
Spesimen 5 0.992 1.38 1.44 1.55
AVERAGE 1.2624 1.366 1.39 1.478
STDEV 0.159055965 | 0.05176872 0.04 0.1470374
MAX 1.39 1.42 1.44 1.58
MIN 0.992 1.29 1.34 1.22
Nilai regangan € (%)
No spesimen Polypropylene Polyp.)ropylene + Limbah coating
Murni As-received | 200 mesh | 400 mesh
Spesimen 1 6.9 6.8 6.8 6.6
Spesimen 2 6.6 6.5 6.8 7
Spesimen 3 7.2 6.8 6.9 6.4
Spesimen 4 7 6.7 6.8 6.3
Spesimen 5 7.2 6.7 6.6 6.5
AVERAGE 6.98 6.7 6.78 6.56
STDEV 0.248997992 | 0.122474487 | 0.109545 | 0.2701851
MAX 7.2 6.8 6.9 7
MIN 6.6 6.5 6.6 6.3
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3. Tabel perhitungan kekerasan

Nilai kekerasan Shore D
No Polypropylene Polypropylene + Limbah coating
spesimen Murni As-received | 200 mesh 400 mesh
Spesimen 1 65,16 59,66 59 66,5
Spesimen 2 65,5 59,66 62 68
Spesimen 3 64,33 61 67,83 62,5
Spesimen 4 65,5 58 67 66,83
Spesimen 5 65,5 58,5 67 65,83
AVERAGE 65,20 59,36 64,57 65,93
STDEV 0,507070015 | 1,168195189 | 3,875149029 | 2,073323419
MAX 65,5 61 67,83 68
MIN 64,33 58 59 62,5

Lampiran 3 Perhitungan Grafik

Perhitungan modulus uji bending

Tabel spesifikasi perhitungan material limbah coating/polypropylene 200mesh

Spesimen o € 0
(MPa) (%) (MPa)
Spesimen 5 45,2 6,6 1,44
Diketahui dari grafik : ¢1=12,5 MPa €1=0,7%
02=18 MPa e2=11%

Ditanya : modulus elastisitas (€)...?

Jawab : Menghitung modulus elastisitas

e =222 100

g2-¢1
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18-12,5
1,1-0,7

x100= 1375 MPa

Jadi perhitungan manual nilai modulus elastisitas mendekati nilai dari tabel

perhitungan
Lampiran 4 uji bending

Polypropylene murni

Test results:

E Og | GCas | Em Lv h b
Legend| No MPa | MPa | MPa % mm | mm | mm
B 1 [13%0[ 382463 [ 69 | 64 | 396 | 999
| 2 [ 130 [ 375 [453 | 66 | B4 | 396 [ 993
I 3 (1260 383 | 467 | 72 | 64 [ 396 | 991
| 4 [1310] 372457 70 | 64 [396 [ 997
| S 992 | 364 [ 459 | 72 | 64 [ 395 9,88
Series graph:
50 |
goi
c I /
P4
a1 //
10 /
0 } } . : } }
0 2 4 6 8 10 12

Flexural strain in %

Series E O Gas Em Lv h b
=5| MPa | MPa | MPa % mm mm mm
X [1260 375 [460 70 |64 3,958 9,936
s 158 0,761| 0,517| 0,24 | 0,000(0,004472|0,0445
V%] 12)55| 2,03 | 1,12 | 3,45 | 0,00 (0,11 0,45
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Polypropylene as-received
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Test results:
Force | E | G | On | Zm Lv h b
Legend| No. N MPa | MPa | MPa % mm | mm | mm
I ¢ 7212|1340 | 388 | 435 | 68 | 84 | 401 | 00
B 2 70341400 [ 373 [ 448 [ 85 | 64 | 392 | 9.81
B : [ 7051[1200 | 388 [ 440 | 88 | 84 | 304 | 0.2
B 4 |7188[ 1420 [ 378 [ 455 | 67 | 84 | 301 | 9.88
B 5 7241|1380 [ 374 [ 442 | 67 | 64 | 300 | 088
Series graph:
50
40
ok
o |
=
c
§ 20
o 1
10
0 : ; } } t
5 10
Strainin %
Statistics:
Series | Force E. Gy Lv h
n=5 N MPa | MPa [ mm mm mm
x | 71431370 [444 [B4 |3.954 |0.878
s | 082] 532 | 0.788| 0,000]0.04303|0.04147
viw [ 128 38e| 1,77 [ 000 [1.11  [o042




Polypropylene 200 mesh
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Test results:
Forcs | Ef G Tm Zm Lv h b
No. N MPa [ MPa | MPa | % mm | mm [ mm
1 63,77 | 1400 | 353 | 438 | 6.8 64 | 38 9.67
2 68,81 ] 1410 | 37,1 | 448 | 6.8 84 | 388 | 9.8
3 | 80824 1340 | 357 [ 431 6.2 64 | 3085 | 9888
< 7175] 1360 | 373 | 444 | 6.8 64 | 306 | 909
5 7346 | 1440 | 387 | 452 | 66 864 | 307 | 0.9
Series graph:
50
40
s 30
= 4
= 4
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0 + + + t + t+ +
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Strain in %
Statistics:
Series | Force = Gay Lv h b
n=5] N MPa | MPa | mm [ mm mm
X 6041 1300 (443 (B4 3.812 (9,83
s 368 | 413 | 0.810| 0,000|0.0718|0.,08848
V[%]| 530 207 183 | 0,00 (1,84 |[1,00
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Propylene 400 mesh

Test results:
Force | Ef Gz Ty Zm Lv h b
Legend [ No. N MPa | MPa [ MPa % mm | mm | mm
T ¢ (G026 1580 [ 376 [ 440 [ 66 | 64 | 3,01 | 088
B 2 (6047|1220 [ 330 [ 303 [ 70 | 84 | 412 | 0.00
B : [c7se| 1500 [ 378 [ 447 [ 64 | 64 | 388 | 074
| 4 [e833[1540 [ 373 [ 432 [ 83 | 64 | 3.02 | 0.80
B 5 (60421550 [ 380 [ 445 | 65 | 64 | 3.9 | 0.84
Series graph:
50
40 ——— =
W 30
.
= |1
c 4
# 2
ﬁ -
10 A
0 f¥—t—t—tt ——— —t
0 5 10
Strainin %
Statistics:
Series | Force E Gy Lv h b
n=5 N MPa | MPa [ mm [ mm mm
X 68,81 | 1480 431 |84 3.842 |9.868
5 0,83 | 148 2,22 | 0.000]0,1021)0,08038
V[% | 120 10,02| 514 | 0,00 |259 |082
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Lampiran 5 uji kekerasan

Polypropylene murni

Result
Point 1 Point 2 | Point 3

Spesimen 1 65,5 65 65

Spesimen 2 65 65,5 66

Spesimen 3 65 64 64

Spesimen 4 65,5 65 66

Spesimen 5 65,5 65 66

Chart Title

66,5

66
65,5

65 O
64,5

64 O
63,5

63

point 1 point 2 point 3

=@==spesimen 1 ==@==spesimen 2 ==@==spesimen 3
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Polypropylene as-received

Result
Point 1 Point 2 | Point 3
Spesimen 1 63 60,5 59.5
Spesimen 2 61 58 60
Spesimen 3 60,5 60,5 62
Spesimen 4 58 55 61
Spesimen 5 60 58,5 57
Chart Title

64

62 \
O

60 /.
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56

54
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spesimen 3
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point 3
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Propylene 200 mesh

Result
Point 1 Point 2 | Point 3
Spesimen 1 59 60 58
Spesimen 2 65 61,5 59,5
Spesimen 3 68 68,5 67
Spesimen 4 65 68 68
Spesimen 5 66 67 68
Chart Title
70
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Propylene 400 mesh

Result

Point 1 Point 2 | Point 3
Spesimen 1 67,5 65 67
Spesimen 2 68 68 68
Spesimen 3 62 62 63,5
Spesimen 4 66,5 67 67
Spesimen 5 68 66 63,5

Chart Title
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