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ABSTRACT
ove plastic — injection mould by applying CAE
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o=-pl+z (3.4)
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INPUT DATA
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AUTO-SETTING

Copyright Moldflow Corporation and Moldflow Pty. Ltd. All Rights Reserved.

(C)2000 2001

This product may be covered by

US patent 6,096,088 ,

Australian Patent No. 721978,

and foreign patents and pending applications

Flow Analysis

Version: mpi300 (Build 01443)
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Analysis commenced at Wed Jan 23 12:39:28 2002

Moldflow Plastics Insight 3.0
Filling Analysis

Packing Analysis

Residual Stress Analysis

Date : JAN23-02
Time : 12:39:30

Reciprocal match ratio is
Reading input data...

File name : study kmit_auto-setting_

Reading solver parameters...
Reading material data...
Reading process settings...

Reading finite element mesh...

#x WARNING ** No cooling channel is specified.

Set up cooling channel information, then run the analysis again.

Reading cooling data...

 NOTE; The analysis sequence does not include a cooling analysis.
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Uniform mold temperatures will be assumed.

#* WARNING ** The flow analysis is continuing without using the .C2P file.
Reading restart data...
Note: No restart data was found.

Finished reading input data

Checking input data...

... finished checking input data

Optimizing memory usage...

... finished optimizing memory usage
Initializing variables...

... finished initializing vari

Melt temperature convergence toleranc

Mold-melt heat transfer coefficient = 2.5000E+04 W/m"2-C
Maximum no. of melt temperature iterations = 100
Pressure trace sample frequency = 10 Hz

Total number of pressure trace nodes = 1

Node 1 = 4079

Residual stress analysis = 1
Option for structural package = 0
Isolate mechanism for warpage? (0=No,1=Yes) = 1

Number of modes for stress analysis = 3
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Material data :

Polymer 1 : Styron 685D : Dow Chemicals USA
PVT Model: 2-domain modified Tait
cocfficients: b5 = 376.3700 K
b6 = 3.5650E-07 K/Pa

Liquid phase

......

WAR
(5
\J

‘\ 4’.’\9
NI 1) i
L iy j
Specific heat (C ‘; 000 Jikg: 4;2(
>
N 2 > Xz
é 5 5’
Thermal conductivi 01230 , "v .f/

Viscosity model:

coefficients:n =
TAUS = 1.4400E+04 Pa
D1 = 34100E+13 Pa-s
D2 = 373.1500K
p3 = 0.0000 K/Pa
Al = 29.5960
A2T = 51.6000K

Transition temperature = 120.0000 C

- “Transition temPeMrej(sﬁengthl o =1200000C & g



Transversely isotropic elastic tensor
coefficients: El = 3000.0000 MPa
E2 = 3000.0000 MPa
viz= 0.3800
v23 = 0.3800
G = 1090.0000 MPa

Transversely iso thermal expansion

coefficients:

Process parameters :

Fill time = 1.3304s
Cooling time = Automatic
Fill/pack switch-over by = Automatic
Packing/holding time = 10.0000 s
Ram speed profile (rel):

% Shot volume % speed

- -100.0000 - . 1000000 -



0.0000 100.0000

Pack/hold pressure profile (rel):

duration % fill pressure
0.0000 s 80.0000
10.0000 s 80.0000
Ambient temperature = 25.0000C
Inlet melt temperature = 225.0000C
Ideal cavity-side mold temperature = 22.0000C

Ideal core-side mold temperature .0000

Model details : ()

Total number of nogs

Total number of ele
Number of part elemen

Number of sprue/runner/gate €

Number of channel elements

Number of connector elements = 0

Parting plane normal (dx)=  0.0000

(dy)=  0.0000

(dz)= 1.0000
Average aspect ratio of triangle elements =11:2.3397
Maximum aspect ratio of triangle elements = 18.8881
No. of triangle elements having max. aspect ratio = 7974
Minimum aspect ratio of triangle elements = " 1:1590

No. of triangle elements having min. aspect ratio = 3748
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Total volume = 40.9716 cm"3
Volume filled initially = 0.0000 cm"3
Volume to be filled = 409716 cm"3

Part volume to be filled = 36.3519 cm"3
Sprue/runner/gate volume to be filled = 4.6197 cm"3
Total projected area = 105.7540 cm”"2

Moldflow Plastics Insight 3.0

Filling Analysis

- Se zé'»\p

Filling phase NI SR

e\ ¢ &0 5 12

| P ) I\ W

| Y, I
>
"\

[ 0081515 13.16]

| 0.14]992] 1536 0.04] 30.
| 020]13.80] 19.78] 025] 3123]
| 027]1875] 21.12| 041] 31.55]
| 033]23.52| 22.19] 0.60]| 31.52]

| 040|2843| 23.69| 096] 31.43]

F
F
F
F

| 047]3324| 2548| 148] 3135| F |

| 053]3802| 27.26] 209 31.31] F

| 060(4284| 29.09] 276] 31.53| F

| 0.67]47.53| 33.00] 539] 3097| F

F
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| 0.80(57.38| 3370 6.17| 3L.73| F |
[ 0.87]6233| 3468] " 6.75] 31.76| F |
| 09367.09| 35.82| 746| 31.76] F |
| 1.00{7193| 37.05| 828| 3182| F |
| 1.0776.84| 38.06| 9.02| 31.84| F |
| 1.13[81.65] 3899] 975| 3187| F |
| 120186.62] 4031| 1080| 3182| F |
| LZ6l9107|  4227| 1242( 3188( F |
| 1339590 46.04| 1587| 3189| F |

| 1.36]97.82]
| 1.36]97.82]
| 1.40]99.05 |
| 1.46199.87|
| 1.46]100.00 |

Execution ti

Packing phase

| Time |Packing|
| () | (%) | (MPa)

|
|

| 146|000 38.04] 20.

| 149]026| 38.04| 2295]|
| 2.12] 666| 38.04| 23.26]
| 2.62|11.72| 38.04| 18.90]
| 3.12]1677| 38.04| 14.17]

| 36212183 = 3804] 1099

P
P
P
P

| 41226388 3804] B850 B |

[L462(3193| < 380d| * 677 P

| 51213699 38.04| 551 P

| 5.62/42.04| 3804 450] P

P

] 6.12|47.09]  38.04]  3.69]
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| 6.62|52.15] 3804| 3.09]
| 7.1257.20] 3804| 2.62|
| 7.62]62.26] 38.04| 226

P
P
P
[MEdD |G At 198 P
#8622 36] " w3804t - LTT s B
|9 770 S aRoL]s s lsa P
| 96218247 3804| 147| P
(102187 52| 8804 = 137

p
[10i62[92.581 3804 129] B |

[1112]97.63]  3804| 123

85 2 I Ay | P

1 \\\
| —_ ]

| 11.36(100.00 | [ 'UAI—

,

/

/”’

2125217

Preparing inte

Preparing PPC file for
Preparing L 116%R arp

Finished prepai

Filling Analysis

Packing Analysis
Residual Stress Analysis

has completed successfully.

SYNERGY Weld-line and air trap

Reading input data...

~ Reading flow analysis output... .
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Finished reading input data

Beginning weld line/air trap analysis...

Weld line/air trap analysis completed

Preparing output data...

Finished preparing output data

SYNERGY Weld-line and air trap

has completed successfully.

Execution time
Analysis commenced at Wed Tan 23712:39:28 2002
Analysis completed at Wed Jan2313:13:412002

CPU time used 2052.97's

a d:
5.8 WA NS T UMM IsIATIMOoldflow

sy v a 7Y a - o v a
nafilaeinamsdinsizvinaslalsunsy MOLDEFLOW (nA Air Trap asenuilapnses nimina

b
v a

‘3 2 A ° 1ay d aa 9 o . A a v
FugusunuEenimsuitelainiing gaiinasen il Taumsn Air Veat usnmson nd
. b b4
souluitpavnilam 1 A Trp o nIATIAAd L TR RS Rawa A me Ny
szunveonliild ( A Trp) daummﬁﬂﬁéhsmﬂaﬂawqmmms"lﬁmmwmﬁﬁﬂmm“lmuiﬁuﬁ

& = Y a X al A o ol & A - o 1)
‘U\iﬂﬂﬂ’]ulﬂﬂ'lﬂ'ﬂﬁ'ﬂ’l\iﬂ’\iulﬂa‘uﬂqu‘l'wa1ﬁﬂﬂ luﬂf‘)’lﬂ']ﬂgﬂﬂﬂﬂ'JﬁQlﬂﬂﬂTn.li'ﬂu‘llu JAUNUVANUIDU

“~ 1

. v * b 1 b4
A1gsunmimataanman tion s sunls nuiRA Al trapliTiliguugliganaganaoumaIves

LY

a & o 9 a YA A o’:
waaan mm‘lmﬂmaﬂ'lﬁwmnmuu

511 5. 6 uaAeANBULASINA Air Trap

A15521N821MA( VENTING )
v b4 .
dowanaannasugniadn 1l Cavity pmamoluszgaiilfenara@ndumun lTavlng
~ [ 1 ] Ta «{4’,’ 1 o T a 1
ormavznilonnll1dns150uA0TZ NI NMAUHUNLNNINDY uAvnMsUS U IR 0EADLA N

= A gy A St A 2 ) [ _ 2 o Y a
15ﬂUiJ"Iﬂﬂi?)‘llﬂQL‘lJ1ﬁiﬂﬂﬂillﬂ')'lllﬂu'lﬂiﬂﬁﬂlnﬂ mmﬁ%:gﬂmag‘lu Cavity ‘11\1’1]3‘/1111’1“\?15'06



80

v k4 .

ST T AT A W T a0 T seoA T riewataaniagia i1
a v a 4” a v g 3 9
fasounju muduiionatadnlaifiu Cavity ifudu
@ :1‘ = Y =) [] 9k ra JdY 4‘ 9 (34 A o a é’
SniuszsamIougete1ne ( Vent) Bluminuiduie lioimanazmasu 9 ninavu
a A ra 9t a
ansaniinseszinveenninuifiun ldededasy
v i
fuMiavea Cavity inasvigesnmaiiaail
' ] b d .
1. yanegrisnagdunniiqaludunuiaunasiu
2. yannmaanwasylvauussaudulu Caviy

a A=l 4 ' ] Ta L4
3. m5qmwan*nqmmsaﬂuuwun’hﬂmmuwuw

5.9 gilnsaiilFlumsufiiia
1. ABNEITU YUIA 0.8 ma.
2. aBN Remmer YH1A°1.0 mm.

3. 1504 Milling

51 5.7 aenghuiia® Remmer

53 msunluifinyilaenis11 Air Vent

1. 0on INSERFRoufitdiir CAVITY:001

2. 191 INSERT CAVITY sndtitadauilinnioa

3. ¥aena U AU UUEREIT 0B el unidlnedtau (emesy
oy Junzldaen REMMER, waasukauguinaal.o mm o il unaanasg
( H7 ) viel¥eusy EJECTOR PIN waaid il tugudna1ylmmipasdinas g ( H6 ) ADUINAN
INSERT CAVITYn&uiite it 1weeEIECTOR PIN T Tl uruguinaia 6 mm,

9 ' 9/ =4 P
4. 1%z luazasalfioimeeanunasdisasa INSERT

Insert

A 1a o o
510 5.8 LlﬁﬂﬂlmWﬂW‘YI%z‘YﬂﬂTﬁllf’ﬁ‘ﬂ

u



L

S .

T

..

&
2 B
i 4 )
§ X A ':,
g LNl G

1,27
—QL. 2| 2
{ &8
48
£ D =) _anve
s
i7
i g
3 —? 7
¥ il 4
7 L
£ £
& |
]
LT ha i
- o
L9 'ii.\

2%

o 1Ta 4 a {
21171 5.9 11Uy AUTOCAD ‘umunwuwmaummﬁngizmammﬁgﬂuam Core Hag Cavity 3.

5.10 #anianaaad

81

@ ° 1a L a a a o 1ta = o
nannmimsudluifuiluusnufiifeses nd duaiuw lneassialasIdminauy

a

a A ¢ o Y ul dyﬂ o g vl a A a o
ﬂﬂ“/lllﬂi::’d‘ljmim AIATINITRA AN llul uﬂ’lﬂ'l‘lﬁ%u\?]unﬂmﬂ"WWWuﬂQ']uﬂﬂﬂﬂniu



82

a : a o o 1a o a o 3 U o = a
E‘IJTI 5.10 ‘mmm‘wamﬂnwmmmiuﬁ'"l&uuuwuwuamﬂﬁwmﬁﬂmmmﬁjmwummnﬂwmﬁﬂﬂ

a 2 a o 1ta. d = 1 ~ a
3107 5.11 naasdug ataRnrdanTs it I Huwieg Aad6ny CONDITON nldnamsinsizd

&ul1sunsy MOLDELOW

a = o L Sy v a a ' ' '
Eﬂ‘ﬂ 5i:12 ﬂ15lﬂfiﬂ‘ﬂl'ﬂﬂ‘ﬂaﬂyﬂ.‘lx‘]fu\ﬂuwulﬂﬂ'lﬂﬂ‘liﬂﬂwa’lﬁﬂﬂﬂyﬂlﬂﬂ'] CONDITION 5¢117319A1310

T4/51n51 MOLDELOW L@ 1anniniulanaiaan



Aouviimsud 1v naynmaud v

51t 5.13 urmansnfSsudiounantsud lvmifud

a wa Qy o ' ANy o a a Iy
Ansanguavtiangluguam Tamhaandawindauia insizialellsunsy

Moldflow L2135 sufounanIes ennn 1Usuns uMoldfiow
a d & 9
5.10.1 #amsins1erimanga e Usuns-MOLDFLOW,

MANUAL-SETTING

Copyright Moldflow Gorporation'and-Moldflow Pty. Ltd. All Rights Reserved.
(€)2000 2001
This product may becovered by

US patent 6,096,088~

Australian Patent No--721978;

and foreign patents and pending applications

Flow Analysis

Version: mpi300 (Build 01443)

Analysis commenced at Mon Jan 21 14:36:45 2002

Moldflow Plastics Insight 3.0

Filling Analysis
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Packing Analysis

Residual Stress Analysis

Date : JAN21-02
Time : 14:36:46

Allocating memory for analysis...

.. finished allocating memory

Match ratio is 93 %,

Reading finite ele

Set up cooling channel i

Reading cooling data...
NOTE: The analysis sequence does not include a cooling analysis.

Uniform mold temperatures will be assumed.

** WARNING ** The flow analysis is continuing without using the .C2P file.
Reading restart data...
Note: No restart data was found.

Finished reading input data

Checking input data...

... finished checking input data
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Optimizing memory usage...
... finished optimizing memory usage
Initializing variables...

... finished initializing variables

Summary of analysis inputs :

Solver parameters :

Melt temperature ceave A a»,‘?‘.‘.n
Mold-melt heltbrangor QedfhiciShbt,

Node

Isolate mechanism for warpage? (0=No,

Il
w

Number of modes for stress analysis

Material data :

Polymer 1 : Styron 685D : Dow Chemicals USA

_ PVT Model: 2-domain modified Tait



coefficients: b5 = 376.3700 K
b6 = 3.5650E-07 K/Pa
Liquid phase Solid phase

bl= 0.0010 bl= 0.0010 m"3/kg

b2 = 5.9960E-07 b2 = 2.3710E-07 m"3/kg-K

b3 = 1.7978E+08 b3 = 2.6402E+08 Pa
b4= 0.0048 b4= 0.0039 I/K
b7= 0.0000 m"3/kg

Transition temperature = 120.0000 C

Transition temperature (strength) = 120.0000 C

Transversely isotropic elastic tensor
coefficients: El = 3000.0000 MPa
E2 = 3000.0000 MPa
vi2=  0.3800
v23= 0.3800
G = 1090.0000 Mpa
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Transversely iso thermal expansion
coefficients: al = 7.1100E-05 1/C
a2 = 7.1100E-05 1/C

Process settings :

Machine parameters :

Flow Rate

Cooling time

100.0000 100.0000
0.0000 100.0000

Pack/hold pressure profile (abs):

duration pressure
0.0000 s 2.5000 MPa
0.3000 s 2.5000 MPa
0.0000 s 3.5000 MPa

- 0.4000s  3.5000 MPa
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0.0000 s 1.5000 MPa

0.2000 s 1.5000 MPa

8.0000 s 0.0000 MPa
Ambient temperature = 25.0000C
Inlet melt temperature = 225.0000C
Ideal cavity-side mold temperature = 22.0000C
Ideal core-side mold temperature = 22.0000C

NOTE: Mold wall temperature data from cooling analysis not available

Model details :

Total number /of nodes 4074

Total number of injection/location-nodcs = 1
The injection loeation node numbers are:

4079

Total number of elements 8141

8132

Il

Number of part elements
Number of sprue/funner/gate elements = 9
Number of channel elements = 0
Number of connector elements = 0
Parting planc normal . (dx)=£/ 9.0000
(dy)= 0:0000
(dz)= 1.0000
Average aspect ratio of triangle elements = 2.3397
Maximum aspect ratio of triangle elements = 18.8881
No. of triangle elements having max. aspect ratio = 7974
Minimum aspect ratio of triangle elements = 1.1590
No. of triangle elements having min. aspect ratio = 3748
Total volume = 40.9716 cm"3
Volume filled initially = 0.0000 cm"3

Volume to be filled = 409716 cm"3



Part volume to be filled = 363519 cm”3
Sprue/runner/gate volume to be filled = 4.6197 cm"3
Total projected area = 105.7540 cm"2

Moldflow Plastics Insight 3.0

Filling Analysis

Packing Analysis

Filling phase:

| Time | Vol

| s) | (%) |

| 0.03] 4.92]

| 0.05] 9.00| 1,86 NS
| 0.07]12.85] 5?@582 | F |w - (\@Q)’
[ 010[1765| 2441| O .§0f‘7@|gJLnéq\>Q ;

| 0.12|2242| 24.88] 062] 85.

| 0.14|27.13] 2575 093] 8489]
| 01713192 2697| 145 8463|
| 0.19]36.58| 28.15| 2.00| 8494]
| 022]4132| 2936] 2.60| 8470]

F
F
F
F

| 02414609 31.02| 352] 8369] E |

| 026]50.77| 32.58| 544| 8638| F

| 029]55.62| 3270| 5.67| 8536 F

| 03116031] 33.50| 6.19] 8541| F

F

| 0.34/6509| 3423 674] 85.50| F.

89



|
|
l
I
I

036|69.84| 3490| 7.34| 8549| F |
038|74.53| 3537| 7.86| 85.62| F |
041(7935] 3591 839 8562| F |
0.43(84.00| 36.56| 898| 8559 F |
0.46|88.67| 37.84| 10.03| 8548| F |
0489333 3948| 11.54| 8565| F |
050197.91| 43.19] 15.16] 8567| F |
0.51199.59 | | R |

0.51199.59| 45.28| 1891| 73.78| P |

0.51199.74| 39.14| 18.95]
0.52(100.00|  33.69 |

Packing phas
l_---__..._--_-_-_
| Time |Packi
| ) | (%) |

| 053] 0.14
| 0.57]057]
| 0.62] 1.15]
| 0.72] 230]

2.50]

[080/323) 250 036/

| D33 8500 026 B
[i0.es a1 - 350 008 B
[ 005 438) 350(, 003[ "B
01583 3500 - 003] B
L d0 T 23500 003 P
I lplpsr 0] 003 ]
(105 L Rd0] a0 000 s @
| L3111 887 130 000[ . P
| 14111002 ~ 150| - 000| P
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| 142|10.14] 081 000 P |

| 142 | | |Pressure released|

| |
| |

| 142]1021] 0.00| 0.00]

P
(2833722 - 0i00| = 00| P
| 658|68.13] 000 000 P |
| 933(99.03] 000 000] P
| 9.58(100.00|  0.00| 000] P

Preparing interface data...

Preparing PPC file for ¢

Filling Analysis

Packing Analysis

Residual Stress Analysis

has completed successfully.

SYNERGY Weld-line and air trap

Reading input data...
Reading flow analysis output...

Finished reading input data

Beginning weld line/air trap analysis...

 Weld line/air trap analysis completed
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Preparing output data...

Finished preparing output data

SYNERGY Weld-line and air trap

has completed successfully.

Execution time
Analysis commenced at Mon Jan 21 14:36:45 2002
Analysis completed at Mon Jan 21 15:09:20 2002

CPU time used 1954.47 s

5.10.2 A1 CONDITION n34¢ @ ) fumatn
\

7 qnmqﬁuaiﬁ ,
8. LN LT N3
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5.10.3 nfaufeunans SIMULATION msaawaiaandasn1 CONDITION 3£H219M91N

T1/sun53 MOLDFLOW taz1oinniinauaanalaan

60.00] Pressure at injection location

<0.00

30.007]

MPa

20.00 7

10.00

A 2 AA

0.0000
0.0000 6.000 10.00 15:00 20.00 26.00 30.60 36.00

Time(s]

Al rCondition 91 115 1A U MOLDFLOW

60.00 Pressure at injection.jocatiorn

<40.00

30.00

MPa

>

20.007

10.007]

4%
0.0000 £ A NED

0.0000 6.000 10.00 16.00 20.00 26.00 30.00 36.00
Time([s]

A1 Condition 1INWITANURANATHAN

gﬂ‘ﬁ 5.14 n310LLaAY Pressure Profile
v
a5 uaaInNUFURUET 19 Pressure ( Mpa ) ASUATN Filling U999 Packing iU

o P —~q W ' o e < & '
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a d
Wan13INI1e vt Residual stress

In-cavty residual stress i first pncpal duection
Normakzed thicknass = 0 9650

(MPs]

mmg
&

4000

0w

ol L) J

Scale (100 )
a1.Condition @10l 11A54 MOEDELOW.

in-cowity residual sliess i fest pnncapal duection
Normakzed thickness = 096530

MPa)

147
145

41

£ Scake (100 mm) :
f11 Condition 1ANUANURANATAN
5171 5.15 urAIHANITAATIZH Residual Stress
asuaasnavesaNufuIztaauiunNuiugegavesn ARy ( Maximum shear
YA [] ay 'o " g (] A a 4 = Qy
stress ) NAARARTUAIUHUIVBITUI Vaiziiimsnaeiuduifannudwilionsiadugaas
a @ 1 1 Ao v 2 @ 2 < o
wiRamsaaeR uavzinnuAuuEUNTINuNGony ( Residual stress) HAIDINTUNUUYIAD
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a 3
Han133n312H Pressure End of Filling

Pressure (end of filing)
= 3 04[MP3]

[MPa]

B0 g
5

Seale (103 mm)

a1-Cordifion®10 135105 - MOLDFLOW

Pressure (end of filkng)
= 33 69{MPa]

[MPa)

18} {%/ 148
kY

Scale (120 mm)

A1 Condition 1AW NN URANAIAAN

j,ﬂ‘ﬁ 5.16 uamwamﬁmiwﬁ Pressure End of Filling
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Troubleshooting for Air Trap in Plastic Injection Moulding
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Abstract

This case study aims to find a technique to improve plastic
— injection mould by applying CAE program for analyzing Air Trap
initiation, As simulated the mould , burnmark locations were
shown at the tip caused by hot air which generated by packing ,
holding pressure , causing by unflown plastic melt , the mould is
simulated in CAE program to find Air Trap initiator and analyze
flow direction of plastic melt . The analyzing results were used to
configure . The experiments were also studied by injection
moulding technique. Experimental and simulation results were
compared . Final summary will be applied in designing and

producing plastic mould in the future.
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