BAB 6
KESIMPULAN DAN SARAN

6.1. Kesimpulan

Software analisis CAE Autodesk Simulation Moldflow Synergy 2015 memang

terbukti sangat baik dalam menganalisis input paramater dan pengaruhnya

terhadap simulasi proses injeksi. Software ini mampu memprediksi setiap

permasalahan yang terjadi, termasuk masalah shrinkage, sink marks dan warpage

yang diteliti.

Berdasarkan hasil dari penelitian, maka dapat ditarik beberapa kesimpulan yaitu:

1.

Analisis CAE Autodesk Simulation Moldflow Synergy 2015 menghasilkan
kombinasi setting parameter injeksi plastik yang optimal menggunakan
material PC pada mesin injeksi plastik berkapasitas 180 ton untuk
meminimalkan cacat shrinkage, sink marks dan warpage pada produk CT103
Casing P1-P2. Kombinasi parameter terbaik pada eksperimen delapan (tabel
4.14) yaitu dengan mold temperature 80 °C, melt temperature 320 °C, injection
pressure 137 MPa, injection time 2,5 detik, holding time 14 detik dan cooling
time 34,5 detik.

Output dari analisis CAE Autodesk Simulation Moldflow Synergy 2015 dual-
domain lengkap pada produk CT103 Casing P1-P2 dapat digunakan sebagai
panduan bagi engineer mold maker dalam membuat konstruksi mold baru
atau memaodifikasi mold yang sudah ada. CAE Moldflow mampu memprediksi

hasil injeksi dengan konstruksi produk dan parameter yang rumit.

6.2. Saran
Dari proses analisis CAE Moldflow pada studi kasus CT103 Casing P1-P2

didapatkan beberapa hal yang perlu diperhatikan oleh mold maker atau operator

setting mesin injeksi sebagai berikut:

1.

Perlu dilakukan analisis yang lebih optimal pada kombinasi parameter terbaik
yang telah dipilih, yaitu dengan menambahkan derajat kebebasan. Analisis
bisa dijalankan lagi dengan menambahkan dan mengurangi nilai sebuah
parameter, sehingga hasilnya akan lebih optimal. Misal mold temperature 80
°C + 5 °C, maka analisis bisa dijalankan dengan memasukkan angka mold

temperature 75 °C dan 85 °C, lalu dianalisis hasil yang terbaik.
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2. Untuk memperbaiki cacat sink marks dan warpage, perlu dilakukan modifikasi
pada bagian cooling system, karena analisis CAE moldflow menunjukkan hasil
yang kurang optimal pada analisis cooling. Rancangan cooling system yang
tidak optimal juga membuat cycle time proses injeksi lebih lama.

3. Pembuatan air venting perlu dilakukan pada mold untuk bagian-bagian yang
terjadi air traps, sehingga cacat short shot bisa dihindari.

4. Weld line bisa diminimalisir dengan menambah jumlah gate atau mengubah
ukuran runner dan gate agar waktu pengisian material plastik semakin cepat

dan mengurangi flow marks.

Tindak lanjut dari penelitian ini adalah perlunya kerjasama lebih erat antara PUTP
dengan unit kerja Design Engineering dan Work Injection di PT. ATMI-IGI Center
Surakarta khususnya, dan juga industri mold dan manufaktur plastik yang lain agar
proses konvensional yang ada bisa berubah menjadi proses manufaktur plastik
yang modern. Kerjasama dengan Universitas maupun Lembaga Pendidikan Tinggi
mengenai analisis proses injeksi plastik bisa ditingkatkan dengan adanya

penelitian-penelitian yang mendukung industri plastik di Indonesia.
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LAMPIRAN

Lampiran 1. Gambar 2D CT103 Casing P1
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Lampiran 2. Gambar 2D CT103 Casing P2
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Lampiran 3. Control Values for Processing

Tahle 8.2 Control values for processing
3“_[?::'"" Mould Injection | Holding | Back | Remarks,
Alaterial e £ r:r .2 | temperature | pressure pressure | pressure 88
”’":!E.} re =C) (Bar) (Bar) (Bar) | foomotes
PS 160-230 20-30 650-1550 350-200 40-80
] 160-250 50-30 630-1550 350-200 40-20
SAN 200-260 40-30 650-15510) 350-200 40-80
ABS 180-260 30-85 630-1530 350-900 40-80
PPO mod 245-290 7305 1000-1600 | &00-1250 60-20
PV - hard 160-180 20-60 1000-1550 400-500 40-80 3.5.8
PV - soft 150-170 20-60 400-1550 300-500 40-80 3.5.8
CA 165-225 60-30 650-1350 400-1000 40-80 3.4.8
CAR 160-190 60-30 650-1350 400-1000 40-80 3,48
CP 160-190 60-80 6501350 400-10:00 40-80 3. 4.8
PRIMA 220-250 20-90 1000-1400 | 500-1150 80-120 4
PC 290-320 85-120 1000-1600 | &00-1300 80-120 4
PES 320-390 100-160 S00-1400 S00-1100 80-120 4
PE - soft 210-250 20-40) &00-1350 300-800 40-80
PS - hard 250-300 20- &0 &00-1350 300-800 60-90
PP 220-280 20-60 200-1400 S00-1000 60-20
PA GG 270-2857 20-120 450-1550 350-1050 40-80 4.8
PAS 230-2607 40-120 450-1550 350-1050 40-20 4.3
PA 810 220-230° 20-100 450-15350) 3301030 40-80 4 8
PA 1l 200-2507 20-100 450-1550 350-1050 40-80 8
PA 12 200-2507 20-100 450-1550 350-1050 60-20
PA amorph 260-300 70-100 200-1300 300-500 60-20
POM 185-215 20-120 700-2000 S00-1200 40-80 i35
PET 280-280 20-140 200-1500 500-1200 80-120
PET 230-270 20-60 E00-1500 S00-1200 80-120
PPS 300-360 20-200 T50-1500 350-750 40-80
FEP 340-370 150 5
ETFE 315-365 80-120 5
. If mo other empmeal values are available: nozzle femperatme = zet nozzle-mde cylhnder
tenperzture. Cyvlinder temperatures falling m dwection of matenal throat, drop of 5-10 °C for each
beating zone; max. temperature difference between nozzle-side and throat 20 *C. For move than 2
beating zones, set norzle-side heating zone and the following to same temperature.
2. For heat-sensitive compounds set hagher temperatures only for short cyele tumes (shorter dwell time
in cylinder).
3. Heat-sen=zitive
4. Process only dry grammles.
3. Donotuse shut-off nozzles, only open nozzles.
6. Imecton withowt non-retum valve recommended.
7. Work only without non-retum valve.
3. Work only with low back pressure.
9. Tomprove matenal foed behaniowr: sef temperatmre at same level or shehtly nsing towards throat.
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Lampiran 4. Temperatures for Cylinder and Mould

Table 8.5 Temperatures for cvlinder and mounld: amorphous thermoplastics

Nozzle-side -
Injection cylinder Feed ! oke EIn@d ) Trans.mnn. Remarks, see
material temperature “"I'E o ;}Eure lE"IIil:I:"l arure 'E'I:F eramure foomotes

GOy ] () ("C ca.)

PS 160-230 30-33 20-60 ]
SB 160-250 30-35 20-60 83 4
SAN 200-260 30-35 40-80 100 4
ABS 180-260 30-35 40-85 105 4
PVC rgid 160-180 30-35 20-60 80 3.5.6.7.8.10
PVC soft 150-170 30-33 20-40 35-73 35,810
CA 185-223 30-33 30-60 100 3,48
CAB 160-190 30-33 30-60 125 3,48
CP 160-190 30-33 30-60 125 348
PhIA 220-250 3545 60-110 105 4
o RO 240-290 35.45 70-120 120-130 3,411
PC 200-320 3545 60-120 150 4 11
PAR. 350-300 45-63 120-150 190 411
PSU 320-390 4363 100-160 200 4 11
PES 340-300 4363 120-200 260 4 11
PEI 3404235 4563 100-173 220-230 4.11
PAI 340-360 45-63 160-210 373 4 11
PA amorph. 260-300 35435 T0-100 150-160 4

If no other prachical values are avalable: Set nozzle temperatwre — nozzle-nide cvimder temperature. Cyvimder
temperature reduchion spproaching the feed zone by max 5-10 °C per beating zone; max temperature difference
between nozzle and feed mde of 20 °C. Set the nozzle-side heater band and the followmg one to the same
temperature with more than 2 heater zones.

L.

B S e e

k=]

Omnly set the upper temperature with a high shot count with a thermally sensite material (shorter dwell fme
in the cylinder).

Thermally sensitive!

The zranulate mmst be dred before processms!

Do not use shut-off nozzles, only open nozzles!

Injection without check valve recommended!

Ouly operate with screw tips wathout check valves!

Ouly operate with low back pressume!

To mprove the feed performance, set the same or a shightly higher cylmder temperature approaching the feed
side.

A corrosion protected cylinder umt (Arbad) 1s recommended.

An abrasion proofed cylinder wnit (Arkad) 15 recommended for processmg of reinforced matenals (e.g., fibre
glass).

11. With thermostat coolng water valves:
30..35°C 2.3 scale markings
35.45°C 3.4 =cale markings
45.65°C 4.5 scale madangs
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Lampiran 5. Injection Parameters

PARAMETER INJEKSI Foas
WORK INJECTION 070505
Avemiaos | DEPARTEMENT Akademi Tehnik Mesin Industri (ATMI) Surakarta
Product name ose C1 193 _Pi.Pa_ Matenal TR o PRGNS RS ERRRSD o SO L
Customer C A _E e pmdud SR AR,
item no 5 ___ Weigntof injection part BTN
Mold name Vet LTS LYl 1 shot £ ) § Rietaess: d
No. Cavity 3+ o et Color or
Machine ~ 9w bat 80 ar
= ’ e Component
Barel type i M el oy gr
Inject. Side Temp Qo MmIL _ou_ ______ Hopper Temp.
Eject. Side Temp e . MIC. ot Drying time
Temperature Barel Cycle time shot/hour
[fypeofNomle |  Noude Ts] T Is[ T [T T I3l
[Coeen g 210°c ‘Cl22o “Cl31o °C| Seo °C C -1
Clamp Cells Sel Injection Cells Set
Close mold slow e Nozzle advance
E}_, pressure  speed position tmemnumber pressure _ speed position
bar] SOomms] -\O mm| s ﬁ | bar] ___mnvs| —_mm|
{ Close mold high s pressure speed position smefmssoec
I :] . pressure  speed  position — | £ & [ mber] mm/s om| 3.5 S
g [ bar]____mnvs| ) ZZ |83 2 bar mm/s o s
O ===15 3 bar| mm/s mm S
——1 Close moid mind
D}_.g pressure  speed  position injection pressure _ speed tmeimembsr
r
[ bel 3% mms] 80 md <= | hoding 1[5 ba] mms[1z
g B —— I ,,9,, bar mms s
———] Close mold low pressure
Cﬂ | _pressure  speed _ position tme/number intrusion _backpress __ speed Limit Switch Position
| [ barfiomnvs] 30 mm s <L mm
M| L 1 s| mm| S [ ] S S I —
Close mold high pressure Screw Rotate Cells Set N " mm
pressure  speed position bme/number Cooling Volume - mm|
— [ ba] 3 mms] mm]| s] ﬁ tme/number Screw stop bl mm
OZzs =R 1 [t e
%‘1 Moid and E;eetson Cells Set 1. o
—D Nazzie retrac Back suck back
| pressure speed position tme/number = pressure speed tme/number position
dj | [__bal mmvs] mm s] = | [ oaf3pomms] - s| £ mm|
1 Open mold front slow speed Front suck back
pressure speed position  tme/number = pressure speed  tme/number _position
'-[:;@ [ bar] 3 mmvs| £ O mm] s] — [ =ba] — mms[ ~ st o
T Open mold high speed screwstep  pressure  rotation tme/number back press.
pressure speed posmon tme/number @ 1step[  bar[ 8o pm| s[- 260 5
[ bar] \2-mms[ [2C mm] 5] 2 step|_ bar| pm| s| 3
r——] Open mold back slow speed Core Modulate Mold Cells Set
ID._ pressure  speed position  tme/number ] Core pressure  speed position tme/number
[ bar] 2 mnus] (90 mm| s ¥ n 1[ bar]| mnvs| mm| sk
= I bar| 2o mm/s| 32 Omm| s| c ‘\‘7 2| bar| _ mnvs| mm| s|
r——— Ejection advance
| eject stop _pressure speed count pressure speed osition tme/number
2 a 1 |core P
[22 o] bar] Z0 mm/s] | 4 A5t 1 bar] ___mmis| mm| s]
Ligc  mm| par| 1o mmis| | e’ ’Q? 2{ bar]| mm/s| mm| s|
-— Ejection retrac
eject stop _pressure _ speed count
‘ ©  mm| bar] 135 mmus] | | Dj‘ ,m Blow time @ Delay time
How to cut WORKPLAN Take nrudud
How to remove flash D m
How to package |
Quality inspection WMaspro  pJd  SheOb ke IS
Validated by: Date: 27 Mel 29) <0
Checked by: Settered by:

S

/i%‘MM/

o

148




