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Abstract

Abstract

Plastic Injection Molding is an important molding method of plastic products. Presently,
Plastic Injection Mold takes 40% of the mold industry. In molding process, process variables
directly impact flow state of melt in cavity and final quality of part. Precondition of
improving part quality is to get and keep process variables optimization,

In Plastic Injection Mold industry, computer aided engineering (CAE) has been used
widely in mold industry, just as in other industries, and becomes most effective means of
developing of plastic productions, mold designing and machining.

The CAE technology for the injection mold simulates the injection process, including
filling, packing, cooling and warpage analysis. Simulation analysis could predict the defects
of the products, such as short shot, weld lines, air traps and warpage deflection, Besides, it
could optimize the location and amount of the gate, injection pressure, injection time,
temperature change of flow front, shear stress, shear rate, etc, and optimize the design of
plastic productions, injection mold, as well as technical parameters. .

Printer shell is a typical product with complicated shape. This dissertation, linking the
computer aided enginecring (CAE) with the injection process simulation of printer shell, deals
with the optimum parameters and hot runner system selection by means of Moldflow
software.

By using practical production such as storage box and tray door to validate the
simulation results, it could reduce the times of molding test and molding mend, shorten circle
of the design and manufacture of mold , and cut down the production cost. The application of
CAE is one of major tendencies of the injection mold.

Key words: plastic injection mold, process optimization, hot runner, Moldflow
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Fig 3.2.3 Part wall thickness influence on warpage
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Fig 4.1.1 Printer shell 3D Mode Fig4.1.2 Printer shell Fusion model
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Fig 4.1.3 Shear stress at wall and melt flow front temperature
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Fig 4.1.6 Shear stress at wall curve
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Fig 4.2.1 Cold channe] distribution
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Fig 4.2.2 Coolant temperature
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Fig 4.3.2 Bulk temperature curve of Gate
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Fig 4.3.3 Frozen Layer fraction curve of gate
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s] =2

5.00 o3 ¢4
+5

1.00 »

0.0071 -\;

-1.00 v = —— e,

! 30 11.0 19.0 270 35.0
Time[s]

B 4.3.4 HBUERNR
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7.0 Volumetire shrinkage: XY Plot
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Fig 4.3.6 Volumetic shrinkage curve
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Fig 5.1.1 3D model of Storage box

WAEEUSTTRES ST, SARESMREER=ATENERE S
BIIHARME, AHLUSH MPUfow AHiRft— M ERITE. EILEXTE Pro/Engineer
FRIELARR, FHBHL STL MRS AZ MPI B P. B5.1.1 ARAEH=4E
LB, HEERNETRBENERIATERETAE 5.1.2 iR, XREERA
Fusion CRHI ) ERRAER, HRTHHEEBEECD 39183, ¥ ¥k 19949, LAZE

32



FHE BHLRITEELEE RN

3 92.8%. MIRE 6 AR LEFEEMHE. BHHE% SK Corporation ) PP, BE %
Yuplene B360F, #iX2%0%. BEHERIEE X 2300C; AR N 50°C. HEHES
HriftEE b R 2 Fiw.

51.1 ROMRMTSBE

Besi

& 5.1.2 WAEFRTME B 513 mEgOMuE
Fig 5.1.2 Fusion Model of Storage box Fig 5.1.3 Best Gate position

i)

5.4 BOHEHER
Fig 5.1.4 Gate positon distribution

33



SLE BEHERTEEEFEETPHRNA

MPI R U T REROMEITTIR, B5. 1L 4T EARRIENREMLE. #
TEAMEHTEEROMLE, TREHTEAMNERERLIEHFEERY,
B3 THEEMT, SELEHEIERERDE~FX, BHWES5. 155
FAEMEOMAETR.

5.1.2 FR{IEARTCH B 47

Foint (A R RIS FRFIETE MY RS TR R T LA E M A B A TR
REYH. WES5.1.2.1 Bz, AR PRAETIRLE 1. 38s HAH, KHE L 23s
i, FEHEO0.16s; HE b FINHE 1. 27s BXH, KWL 1.00s AR, BEHE
0.27s; FE c PTRHLE 1. 32s ¥ 70 H, TASHENITE 0.90s B 7, HEME0.42s. B
SERT R a T FEHRLT .

() (b)

Fall tarme :
=127)s] 1.27,
TR | L A

B 5.1.2.1 IRFE I [A) 53 47
Fig 5.1.2.1 Fill time analysis

k-



FHhE BHALRYEELRE PN

513 FRLETERMSA

EPHBEEHRAIED, EARTREESSN THEEHSENKIELHE
BTERARMKES, BHRIBIHLSETLENES FERESGS, ZEIEER
B HA RN LR, SAMURAETRISBEHNRE, ERREFTE,
BRAES REEEREE, EZEMEHTIURES™E60E, HHEHR.

B 5. 1. 3. 1 FE ARG REFEMLE. XEAMFTRMO[AKBLS LRE
BAAE AR E M RE L, FTUSGERENERITRR AHRAETHIN G4
FESFHIHHSNER, SRR HERBT AEZ.

(=)

B 5.13.1 SRS hL R 547
Fig 5.1.3.1 Air traps distribution analysis

5.1.4 REMIE"AERBEESH

BESETABREEALGERNTE, BEKMHANHLEET —EHNEW,
S W 555 & B G5 TR BT HFE B G R T = A BR PG . BT DAY R B IE 1S HR AR 4G B Fi %,
HBRAE R E B R AL

35



BHE SR EEXRESPHNA

5.1.4.1 PHRAMIA R EBRERNULE. HR a AHEABERHAERARK
MATMAEEL, ARGEER®, BEAhTRZHEBMe, mEZWHTRAZNER
. HERMIRTEREGTUAEENEZIRSE, TR BERNKBEST
AR ¢, BEBRLHRMNN BEREIGRBELHE 2300C UL, AHRFNEEME, AT
TMREB R AR, AegmEEnERtaisnmg. U ERgs Lt
EEMEMLR. SERESTENEEAEASHER, TUBLATRaRTHFED
MER c. MTERESEFES, NMEHEHBZED TRENEOZBAIBEOME. W
Al5.4.1.2,

el

5.14.1 BERIHMEH
Fig 5.1.4.1 Weld line distribution analysis

36



FRE BHLRTEELFEESTHNA

5.4. 1.2 R BT RE™HE

Fig 5.4.1.2 Final design and practical product of storage box

37



BHE RUERGTEELRESDNA

5 2 {EFITF tray door RE! CAE ii{k

5.2.1 REAZMEONMKL

1R HFAA T M6012/M6030 tray door 7=, I M UMG ABS (kA 4#H
TI3L &5 ABS. B 5.2. 1. 1 /=R LR =R KA — R R FIE R A 5. 2. 1.2
FHE a, RAESFEIMED. E£XEEEP, SitFRBERRERESARREHAT
HAW; HHREAER: MEHAmHEEA,; RORE~E%HH. wEs. 2. 1.3,
B 5.2.1. 4 Birm. HBREIGRREAHEE EE, REEHEHFEHERE, BiEZ0
BHBHFE. FPAAEAHFSAR, ERERES K, LERETE.

=BT, REESIHRTRBAREIN4E, WA 5.2.1.5. Tm
BEHARRIMHTEARBTHAARRBENRESSBEAR, FRUERRRBNA
PAURK 385 28 4 R T (M B AR T e . B PR, AR SRR In 33 K v 4
HEGHRBERETHR. WES5.2.1.6 Fix.

\ LR b

Al 5.2. 1. 1 Tray door Z2{&HE]
Fig 5.2.1.1 Tray door 3D model

(b} ()

M5.2.1.2 FRIEHEER
Fig 5. 2. 1. 2 Runner system distribution

38



BHE EHNXRTEELRE™ PR

B 5.2. 1.3 M RE™ RkKE
Fig 5. 2. 1. 3 Initial design and deflection of product

IR R SR QR IR R KFALE
5.2.1.4 Short shot at 1ib area 5. 2. 1. 5 Air trap position

VAR R, HAENBEE S FERRRE RS T B . FEATESRAFE
FERTE, WMAR a. ERESRPEREROMET=EBH (WA S5.2.1.6).

5.2.1.6 HR_REFRHRKEHE
Fig 5. 2. 1. 6 Design two and its deflection

RHE a FHE a AT CAE 447, 7T LUNE (AU %% (I 5. 2. 1. 8(a). (b))
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(EP R 2~4) BIETEEERE 30cm/s UF. BTROMIKEAERERS, T
RAORSHX®D, BAESEODFANEARETROEKE, BHitE5s. BERATR

5.2.1.7 B#T5 R0 E R L=
Fig 5.2.1.7 Final design and practical product
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Fig 5.2.1.3 Average velocity curve of melt
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c (WA 5.2.1.2(c)) KA¥ARSHENBERD. BdSmBERD, BOMEN
BHRVHEEHTHE TR, RAE c FHEEHSE (B 5.2.1.8(c)). £lEE, %
HEGERETRRAES.2.1.7,

5.2. 2 Tray door FRENSEHNS 4T

Tray door TS50 BAEK 2350C, BEEE N 80C. AHEEHR N 10mm,
A FAK, BEER 20.2°C, B HIRTE] 24s, B 5.2.2.1 3 tray door F= & HIKIEK
HERANAPBEEREE.

B 5221 RS HKERBERANA L RRER
Fig 5.2.2.1 Cold channe] distribution and coolant temperature
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B 5.2.2.2 BT (AL ih 4%
Fig52.5 Normalized thickness temperature curve
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5.2.3 Tray door 7= {R[EM EFREE J AT E

BEEIN xR RRNEHER., EREAEFFAMZENEREDRRER
THRERRBHIAEREHAYS. —BESWAERS, HREENEAERE AL
AR LR, REGYERRET. BENFOf e fERNAE
FREBENZHSS, BNERATZHRGEE. BT EBdR P REESN
EEREREFE EEEEHAREIRFRMEREBEE, MATHTEEAIK.
KRR E TR LA ER B BERERES . BT EEE KR E T EE
FEfFER, HEEXHBEHEDN: —RASEEBHERZ T REE 3 E &R EE T thik
MERFR: —RERAERAXERREERE)MEREMBRBER,

FICEK FAMoldflow# K, DAARRFRE Lz R IEA DU B THEE, UIRBEH
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Fig 5.2.3.1 Initial Packing pressure
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B5.2.3.2 A Oade R Eme EeaEwE, NFaTUES, £12s 4,
BOMGREHRECAETERERK00C PIRACSK G ERNARERTFIE
(H5.2.3.3) %, EOTE12. 0224, ZEBWMENER, BiERENEA12. 5s.
EEREDEBRARE R ENEHLRAS, BMES2.3. 41T LUFL, EEP
RENEER T MERFERRANELBE, BEEHFMRAES, WG
MERGEES G, TTEEERESBERESRENRERLERNERES, &
BRANTSHARANRKM S, ERERRESRERMER.

Frozen Layer fraction: XY Plot

Bulk temperature:XY Plot
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Fig 5.2.3.2 Bulk temperature curve of gate Fig 5.2.3.3 Frozen Layer fraction curve of gate
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80.0 PressureXYPlot  14:2 4.5  Volumetric shrinkage:XY Plot
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Fig 5.2.3.4 Cavity pressure curve Fig 5.2.3.5 Volumetric shrinkage curve
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Fig 5.2.3.7 Cavity pressure curve Fig 5.2.3.8 Volumetric shrinkage curve

5.2.4 Tray door Fr Byt 534
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Fig 5.2.4.1 Deflection of all effects
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5.3 phH

AU G B E ORAL B TR RAA T tray door 138 CAE tR4L A%, F
F CAE B R, XHTEHLA T BB T EMRAERI AT T LRI, RETE
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BAE GERE

6.1 4t

RIS BB R M E S ERT THA. BTREEN TREEE> R
FRAM, RE=QRAEBVHAKTFAASLNE. HEEHALEREABLNT:

(D) BUTHIRSM RS EER LB, BRIFCAERARTEERA T ML PN
AL RMoldflow K fH#H T Hihid 2. W, EHgHl, BH—RINER, WHH
ff), WA AN, BENEER, M. ML, AR HE, BHERES. L
BROBARATEN SR ABERER, XL RHEAT T, REFHHTRTE
ENRE, BPERRITR, KBRENER, XEFHTRERXEERLTRES
HCAER L MIE BB AR, MTH B Al i WA CAER R

(2) AR B FHERTT TELHIRIE, LKGIEAray doori™ F 445, KiE
THEBTETRRLETE. EFNIBACAEE AN ESHRE T MM LR
THAEH, BERATCAERARXGELFEY, TEEAHARETASE=LHNE
—ENEE. MUEEENEARNARLASEFHES, ETXHNR, KT
THEBRBE T ZRATTERM LRI, T T R 2.

(3) XM E R ARIRAE O AGE MR 2 H#1T T REL B S
R ERRXBORMRERE, BEEETFEANTERER, &RSHEERITOR
&, WERFHBREROZ EFEERAE, RABHHIROETRE, HLaHT
ERHLAARIE RERAT TEA.

6.2/RE

EREMIERLELTOHA MR, RRERAMERETEIRERE, &
XBRMNABI AT BRI RRERA MRS, TARENBHRE, mBERRTH
B RERRIRE NN U R HLFHERERATA.
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