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LAMPIRAN 1

TABEL DAN GRAFIK HASIL PENELITIAN

1. Uji Tarik
Tabel A.1: Uji tarik
Variabel Pen:rli]a;ang Maximum | Kekuatan Tarik | Rata-rata

(mm2) Force (N) (N/mm?2) (N/mm?2)
20.65 94.32 4.56

140°C / 10 Menit 20.61 78.11 3.79 4.44
20.56 101.93 4.97
20.71 237.45 11.47

140°C / 15 Menit 20.61 93.56 4.54 6.36
20.34 62.38 3.06
20.45 114.23 5.58

140°C / 20 Menit 20.31 100.69 4.96 5.86
20.08 141.26 7.03
20.45 54.47 2.66

180°C / 10 Menit 20 116.39 5.82 4.63
20.24 109.65 5.42
20.45 80.87 3.95

180°C /15 Menit 20.44 86.94 4.25 3.57
20.3 50.69 2.49
20.91 124.24 5.94

180°C / 20 Menit 20.24 79.63 3.93 421
20.44 56.31 2.75

f
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Tabel A.2 :Data regangan

Regangan (%)
Variabel Rata-rata (%)
1 2 3
140°C / 10 Menit 341 | 338 | 3.28 3.36
140°C / 15 Menit 4.15 3.26 2.67 3.36
140°C / 20 Menit 284 | 3.48 4.59 3.64
180°C / 10 Menit 283 | 234 | 317 2.78
180°C / 15 Menit 4.25 3.04 3.47 3.59
180°C / 20 Menit 4.01 4.28 4.15 4.14

2. Uji Bending
Tabel A.3 : Uji bending
Kekuatan Bending
Variabel (N/mm?2) Rata-rata (N/mmg2)
1 2 3
140°C / 10 Menit 30.05 | 11.86 | 18.24 20.05
140°C / 15 Menit 58.59 | 13.87 | 10.87 27.78
140°C / 20 Menit 1494 | 1494 | 22.81 17.56
180°C / 10 Menit 20.36 | 7.49 5.29 11.05
180°C / 15 Menit 21.79 | 9.81 | 12.94 14.85
180°C / 20 Menit 3289 | 891 | 16.23 19.34

| :
| ™8 = _""" _.-'I
=~ =

o
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3. Pengukuran Amplitudo Getaran

Tabel A.4 : Minimum amplitudo

Minimum Amplitudo
Variabel (um) Rata-Rata (um)
1 2 3
140°C / 10 Menit -13.37 | -11.65 | -13.13 -12.72
140°C / 15 Menit -13.26 | -19.05 | -11.53 -14.61
140°C / 20 Menit -12.11 | -16.25 | -15.97 -14.78
180°C / 10 Menit -14.25 | -9.65 | -12.39 -12.01
180°C / 15 Menit -14.17 | -9.97 | -13.37 -12.5
180°C / 20 Menit -14.56 | -19.25 | -19.43 -17.75
Tanpa Peredam -20.98 | -22.03 | -25.6 -22.87

Tabel A.5 : Maximum amplitudo

Maximum Amplitudo
Variabel (um) Rata-Rata (um)
1 2 3
140°C / 10 Menit 15.33 | 11.63 | 13.97 13.64
140°C / 15 Menit 1258 | 18.83 | 16.18 15.86
140°C / 20 Menit 13.65 | 13.52 | 13.93 13.67
180°C / 10 Menit 11.03 | 12.13 | 11.69 11.62
180°C / 15 Menit 11.99 | 11.68 | 12.76 12.14
180°C / 20 Menit 12.17 | 16.9 18.7 15.93

o Tanpa Peredam 19.94 | 19.02 | 19.57 19.51
ﬂm .

f
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Thermoplastic-elastomer
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Tensile
Key Word Product Name
Test Fﬁ;_ﬁm HASIL PENGUJIAN TAFMethod File Name Thermoplastis-elastomer.
Report Date 2020/04/14 Test Date 2020/02/14
Test Type Tensile Speed 1mm/min
Shape . Plate No of Batches: 3
Qty/Batch: 6
‘Name Thickness_ Width _ |Gauge Length|
Unit B g g
140/10m 5.1000 4.0500 100.0000
140/15m 5.0500 4.1000 100.0000
140/20m 5.0500 4.0500 100.0000
180/10m 5.0500 4.0500 100.0000
180/15m 5.0500 4.0500 100.0000
180/20m 5.1000 4.1000 100.0000
140/10m 5.1000 4.0400 100.0000
140/15m 5.1000 4.0400 100.0000
140/20m 5.0500 4.0200 100.0000
180/10m 5.0000 4.0000 100.0000
180/15m 5.0600 4.0400 100.0000
180/20m 5.0800 4.0000 100.0000
140/10m 5.0400 4.0800 100.0000
140/15m 5.0600 4.0200 100.0000
140/20m 5.0200 4.0000 100.0000
180/10m 5.0600 4.0000 100.0000
180/15m 5.0000 4.0600 100.0000
180/20m 5.0800 4.0400 100.0000
__Name YS1_Force YS1_Disp. Max_Force _Max Disp.
Parameters _02% 0.2% Calc. at Entire A| _ Calc. at Entire Ar
Unit N mm NS  mm
~ 1400m 63.0323 0.59987 94.3160 2.16353
140/15m 144.901 0.57020 237.451 2.63520
140/20m 76.2526 0.54053 114.234 1.80470
180/10m 42.8899 0.67870 54.4631 1.79453
180/15m 55.2511 0.63623 80.8732 2.70073
180/20m 79.6914 0.55853 124.244 2.54253
140/10m 54.2879 0.59520 78.1131 2.14690
140/15m 63.7166 0.59220 93.55662 2.07203
140/20m 67.6521 0.56487 100.695 2.21020
180/10m 89.3394 0.55387 116.398 1.48470
180/15m 61.9721 0.61453 86.9393 1.93353
~180/20m | 54.3682 0.69253 79.6302 271773
140/10m 70.8882 0.61853 101.927 2.08337
140/15m 48.7129 0.62553 62.3783 1.69523
140/20m 86.6024 0.60637 141.257 2.91503
180/10m 71.7664 0.53580 109.646 2.01523
180/15m 36.6569 0.68453 50.6981 2.20170
180/20m 39.6028 0.67620 56.3129 2.63420
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Test Fﬁ.m HASIL PENGUJIAN BEIMethod File Name Bending Thermoplastic-E
Report Date 2020/04/14 Test Date - 2020/02/28
Test Type 3 Point Bend Speed T 1mm/min
%;ul%l“‘: o ~.__Plate No of Batches: 3
ch: 6 i
140/10 6.0600 8.0600 45.0000
140/15 6.0800 8.0200 45.0000
140/20 6.0800 8.0600 45.0000
180/10 6.0600 8.0600 45.0000
180/15 6.0200 8.0200 45.0000
180/20 6.0800 8.0200 45.0000
140/10 6.0200 8.0400 45.0000
140/15 6.0800 8.0600 45.0000
140/20 6.0000 8.0600 45.0000
180/10 6.0400 8.0400 45.0000
180/15 6.0600 8.0800 45.0000
180/20 6.0800 8.0200 45.0000
140/10 6.0600 8.0800 45.0000
140/15 6.0600 8.0800 45.0000
140/20 6.0800 8.0400 45.0000
180/10 6.0800 8.0800 45.0000
180/15 6.0200 8.0600 45.0000
180/20 6.0800 8.0800 45.0000
‘Name - YP(%) _Force |  YS1 Force | Max Force | Break Force
Parameters 01% 02% Cale. at Entire Al Sensitivity 10
Unit N N N N
140110 -- 30.9110 131.757 -
140/15 -= 27.1440 257.359 -
140/20 62.1382 21.5626 65.9410 -
180/10 - 22.3788 89.2631 -
B 180/15 - 21.4362 93.8304 -
180/20 - 20.5604 144.455 -
140/10 == 23.2220 51.1853 -
140/15 - 256165 61.2378 -
140/20 == 22,6227 64,2093 -
180/10 - 20.6065 32.5346 .-
180/15 - 21.5387 43.1196 -
180/20 = 21.3018 39.1014 ==
140/10 - 31.9980 80.1802 -
140/15 == 23.7910 47.8005 -
140/20 - 34,6438 100.432 .=
180/10 - - 23.4366 -
180/15 .- 24,9330 55.9950
180/20 - 28.6603 71.8300
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Priftechnik Condition Monitoring GmbH
Oskar-Messter-Str. 19-21
85737 Ismaning, Germany

db| PROFTECHNIK

Sensor Setup: VIB 6.142

Filename: khalid/tanpa peredam 3.srditw
Printed on:  18.03.2020 10:02:55 ¢ Measured on:  17.03.2020 13:17:11
Task: Machine time slow Measurement setup: Max fregency 1k /time 2s

Time waveform
0-P
[um]

204

104

-

0.25

15 5]

Cursor: Time waveform
Name Position Value
Main 1.262s 19.572pum

Alarm
Minimum amplitude -25.60 um
Maximum amplitude 19.572 um
Limit

RUFTECHNIK AG V3.22(796)
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Priftechnik Coggit:%n I:Aoniton‘ng GmbMH o
m Wm ) - 2 "
85737 Ismanaing, Germany P R U FT E C H N I K

Overall value

Minimum -25.60um Average 0.000 um
Maximum 19.572um RMS 9.768 ym
PP 45173 ym Crest 262094

PUFTECHNIK AG V3.22(796) 2/2
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Priftechnik Condition Monitoring GmbM
Oskar-Messter-Str. 19-21
85737 Ismaning, Germany

JPRL‘JFTECHNIK

Sensor Setup: VIB 6.142

Filename: khalid/tanpa peredam 3.srdias
Printed on:  18.03.2020 10:01:01 Measured on:  17.03.2020 13:36:01
Task: Machine time slow Measurement setup: Max fregency 1k / time 2s

Spectrum Graph:

RMS: 2.492 ym

2k 3k 4k 5k 6k [HZ]
Cursor: Spectrum Graph:
Name Position Value
Main 16.00 Hz 2.629 um
<0042 03(JFTECHNIK AG \/3.22(796) 1/2
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Priiftechnik Condition Monitoring GmbH °
Oskar-Messter-Str. 19-21 | "
85737 Ismaning, Germany E P R U FT E C H N l K
Max 10:
Ampiitude: Frequency: Ampiitude: Frequency:
2.629 um 16.00 Hz 0.045um  816.00Hz
2343um  48.00Hz 0.037um  1072.00 Hz
0.077 pm 51200Hz  0.033pm 1136.00 Hz
0.069um  560.00Hz  0.027 um 1392.00 Hz
0.064pm  60800Hz 0.009um 395200 Hz
Timewaveform graph:

0-P

[um]

.44

/\\/
6.78 ; A
0.025 005 [s]

Cursor: Timewaveform graph:
Name Position  Value
Main 0.010s 4.495 ym
SsasangIFTECHNIK AG V3.22(796) 2/2
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Report Title

User ID: ADMIN

User name: Administrator

Description: FIRST ADMINISTRATOR
USER

khalid 140-10 100x

[Acquisition parameters]

Scanning mode: XYZ fast scan + Color
Image size[pixels]: 1024X1024

Image size[pm]: 1280x1286

Objective lens: MPLFLN10x

Zoom: 1x
DIC: Off
Comment
No. Result  Width[um] Height[pm] Length{um]  Angle[°] File name
1 220.080 145.214 263.67¢ 33.417 khalid 140-10 100
2 198.405 309.275 367.445 57.319 khalid 140-10 100
Count 2 2 2 2 2
Average 209.248 227.244 315.562 45.368 -
Min. 188.405 145214 263.679 33.417 -
Max. 220.090 309.275 387.445 57.318 -
Range 21.685 164.061 103.766 23.903 -
o 15333 116.009 73.373 16.902 -
30 46.000 348.026 220.120 50.705 -
Tolerance Off Off Off Off Off
Upper tolerance 0 0 0 0 -
Standard 0 0 0 0 -
Lower tolerance 0 0 0 0 -

8229 9142 10058 1097.1 11886 12800

4570 SAB6  S400 7314

1/2 6/10/2020
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Report Title

User ID: ADMIN

User name: Administrator

Description: FIRST ADMINISTRATOR
USER

khalid 140-15 100x

[Acquisition parameters]

Scanning mode: XYZ fast scan + Color
Image size[pixels]: 1024X1024

Image size[pm]: 1280x1286

Objective lens: MPLFLN10x

Zoom: 1x

DIC: Off

Comment

Length[pm] Angle[°] File name

Datasheet don't have enough space to dispiay 4 measurement records. To show all measurement records increase space for

4

No. Result  Width[um] Height{pm]
datasheet.
Count 4 4
Average 1026.572 115.937
Min, 188.405 2873
Max. 2458.529 308.275
Range 2260.123 306.401
a 1068.934 144 939
30 3206.801 434816
Tolerance Off Off
Upper tolerance 0 0
Standard 0 0
Lower tolerance 0 0

Optimization Software:
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1/2

1079.732 22.755

263.679 0.134
2458.537 57.318
2194.858 57.185
1015.909 27 875
3047.996 83.626

0
0
0

ooo

3658 4SA1 M6 6A00 734 B29 0142 1058 10971

6/10/2020
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Report Title

Height{pm]

User ID: ADMIN

User name: Administralor

Description: FIRST ADMINISTRATOR
USER

khalid 140-20 100x

[Acquisition parameters)

Scanning mode: XYZ fast scan + Color
Image size[pixels]: 1024X1024

Image size[pm]: 1280x1286

Objective lens: MPLFLN10x

Zoom: 1x

DIC: Off

Comment

Lengthfum]  Angle[°] File name

Datasheet don't have enough space to display 6 measurement records. To show all measurement records increase space for

No. Result  Width[um]
datasheet.
Count 6
Average 1299.014
Min. 198.405
Max. 2458.529
Range 2260.123
g 1007.382
30 3022.147
Tolerance Off
Upper tolerance 0
Standard 0
Lower tolerance 0

Optimization Software:
www . balesio.com

78417
1454
309.275
307.821
126.388
379.164

cCcC o

1334.455 15.203 -
283.679 0.068 -
2458.537 57.319 =
2194.858 57.251 =
962.384 24.558 -
2887.152 73.673 -
Off

0 0 -

0 0 -

0 0 -
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Report Title

No. ResuWidth[um]Height{pm Length[umAngle[®] File nar

220.090
198.405
2458.52¢8
1220.264
2458.529
1226.264
375.163
313.179
142.303
562.608
495688
569.309
226.088
172.458
Count 5 5
Average 405,262
Min. 172.458
Max. 569.399

O ONOU S WN -

[ SRR
A WN = O

o 191.189
30 573.568

Tolerance  Off Off
Upper tolerar 0
Standard 0
Lower tolerat 0

Optimization Software:
www . balesio.com

145214 263678
308.275 367.445
6.386  2458.537
2873 1229268
5859 2458.535
1454 1220265
406.530 553.186
209.103 433.063
76.574 161.597
400.888 690.898
354 085 609.188
735.193 929.906
206.657 306.289
304.701 350.121
5 5
400.305 577.278
208.657 306.289
735.183 929.906
200578 256.568
601.734 769.704
Off
0 0
0 0
0 0

33.417
57.319

0.149

0.134

0.132

0.068
47.208
43.883
28.285
35.488
35.539
52243
42 432
60.481

60.491

10.944
32.833

khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1
khalid 1

)
45234
35.468

m
-
-~
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Report Title

User ID: ADMIN

User name: Administrator

Description: FIRST ADMINISTRATOR
USER

khalid 180-15 100x

[Acquisition parameters)

Scanning mode: XYZ fast scan + Color
Image size[pixels): 1024X1024

Image size[pm]: 1280x1286

Objective lens: MPLFLN10x

Zoom: 1x
DIC: Off
Comment
No. Result  Width[{pam] Height{pm] Length{pm]  Angle[®] File name
1 220.090 145.214 263.679 33.417 khalid 140-10 10C
2 198.405 300.275 367.445 57.319 khalid 140-10 100
I IESTEES IR o I R RRIARA IS G SR M B S A
4 1229.264 2873 1229.268 0.134 khalid 140-15 10C
5 2458.529 5.659 2458.535 0.132 khalid 140-20 50x
6 1228 264 1.454 1229.265 0.068 khalid 140-20 100
7 375.163 406.530 553.186 47288 khalid 180-20 100
8 313.179 289.103 433.063 43.683 khalid 180-20 100
9 142.303 76.574 161.597 28.285 khalid 180-20 100
10 562.698 400.888 680.898 35.468 khalid 180-20 50x
11 495688 354.085 609.166 35539 khalid 180-20 50x
12 569.399 735.193 929.906 52.243 khalid 180-20 50x
13 226.066 206.657 306.289 42.432 khalid 180-10 100
14 172.458 304.701 350.121 60.491 khalid 180-10 100
15 233.341 285.141 376.240 51.670 khalid 180-10 50x
16 273374 177.160 325.760 32.945 khalid 180-10 50x
17 218.422 58.249 226.056 14.932 khalid 180-15 10C
i8 845.445 139.484 660.344 12.194 khalid 180-15 100
Count 9 9 9 9 9
Average 377.432 206.840 497.198 37.548 -
Min. 172.458 E 58.249 226.056 12.194 -

914.2 10058 1097.1 11886 1280.0

514 1829 2742 3658 4571 86 6400 73L4 8229
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Report Title

No. ResuWidth[pm]Height{pm Length{pr Angle[®] File nar

1 220.090 145214 263.678 33.417 khalid *
2 108 405 308275 367 445 57.319 khalid 1
3 2458 529 6.386 2458537 0.149 khalid *
4 1220264 2873 1220268 0.134 khalid *
5 2458.529 5659 2458535 0.132 khalid *
6 1229.264 1454 1229285 0.068 khalid *
7 375.163 406.530 553.186 47298 khafid *
8 313.179 209.103 433.083 43683 khalid
9 142.303 76.574 161.587 28.285 khalid *
Count 9 9 9 9 9
Average 958.303 130230 1017175 23.387
Min. 142.303 1454 161.597 0.068

Max. 2458528 406.530 2458.537 57.318
Range 2316226 405076 2206.840 57.251

e
30

2844605 A77.827  2700.027 70.555

Tolerance  Off Off off Off off
Upper tolerai 0 0 0 0
Standard 0 0 0 0
Lower toleral 0 0 0 0

5

/\_r'

A"
E =
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ASTM D638 TYPE I, II, I, IV, V

ASTMD-638- I
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LAMPIRAN 2

DOKUMENTASI KEGIATAN PENELITIAN

Gambar B.2 : Proses pembuatan serbuk
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Gambar B.3 : Screening serbuk

Gambar B.4 : Mixing serbuk
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Gambar B.5 : Proses kompaksi

Gambar B.6 : Proses sintering
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o % 140°c 140°¢
10 merit IS menit 20 men &

180°C 180°C 180"
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Gambar B.7 : Spesimen uji tarik

Gambar B.8 : Proses pengujian tarik
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Gambar B.9 : Spesimen uji bending
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Gambar B.10 : Proses pengujian bending
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Gambar B.11

Gambar B.12 : Proses foto stuktur mikro
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