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A Three-plate Injection Mould Design for a Bottle Preform
Chi Yinsheng, Zhang Xiang, Sun Qingdong, Cao Xiangkun
(School of Mechanical Engineering, Yangzhou Polytechnic College, Yangzhou 225009, China)

Abstract : Taking a bottle preform made of PET resin as.an example, the structure design:method of the bottle preform injec-

tion mould composed of three-plate and cold runner was studied. Aiming at the characteristics of the external thread at the mouth of
the bottle preform, the transparent bottle body.with no draft angle and the slow PET crystallization rate, the design method of the de-

layed side core-pulling mechanism with a pair ‘of half slides and an angular cam, the coupling relationship between the ejection pro-

cess by the stripper plate and the side core-pulling movement; and the optimization scheme of the cooling water circuit in the cores

were elaborated in detail. The setting of parting surface, the structure selection of molded parts and the working principle of multiple

parting for a three-plate mould were.also discussed. The design method provides a good reference for the design of injection moulds

of plastic parts with similar structure.

Keywords : three-plate mould ; external thread ; half slide ; angular cam ; delayed side core-pulling ; stripper plate ; cooling

water circuit

YHADHR T rh s A IR, o 7 2 5
PEAT VRS BT A, PR B AL AR
BT WIBRE, R AR RN R ARAT ORI AR
BRAMERIRST o T IR AT AP e R R
o, H HATHBER ) R ToaE G4k OB A
AR AL BRSPS TR T
SRR PR3 S L 3 P Rl — P v it
RYE, 7 —PERIRIE RS, W MEIRE B R Al
R A 3R 8 10 TR AL s R R 1 1,
FOE s RIS TE SRR 2L T 2 R, Bl R

ELTE : ML K2 2018 4R AT (2018ZR15)

BT BRHEURE SR L, IR ORAIE 1B A v i A 0 e A=
PR R ARG R G R B AR  BELT
R ARA: P RERR G e 2 /N A Il AR
Y8 1B ST R AR R AT I Ve A 1 2
BRI , AL SR A A > BH A R4
PEARXTRT AR, SE B X3 N Al BRI — R

ain, BT T — RIBCHUR Y v TRE e T IR AR HL 45
W75 BRI 5 1 =AU Gl s
TR RIS B 2E B P S AP A LA R T T Ak
BRECAFAAE , N HEC AR S B TR A e A ASE 3

BEVEE WA, W, PR, Ty ) I BUHAR T HEE. CAD /CAE  E-mail : yinshchi@yzpc.edu.cn

Y75 B H#A: 2020-07-24

SRR B E KA, PIVRAR, A5 O = AR TR B [9]. TRE9RL ], 2020, 48(10) - 100-105, 115.
Chi Yinsheng, Zhang Xiang, Sun Qingdong, et al. A three-plate injection mould design for a bottle preform[J]. Engineering Plastics

Application, 2020,48(10) : 100-105,115.


杨超


WA S R = AR 101

1V EK B O EAE BETHRAIE T 7™ B, XS Bk
FEEA — 2 B3 A, R o [RI S 4548 SR 4 1)
AR E BT R —E R
1 MEREH

SRR ) S5 A8 RN R ST 1 BT 7R o HobA o
XK R fE (PET) W5, PET AU st
FERBARRTELIR BE R AT 3RAE I o OB 222
PR SR A 5L [ AR, 11 3R AT SNBSS , S 1 e JEE oy
3 mm. SR EARR R INE S TC SRR . T
BER IR R DG VAT A Y LR A

3.5
20 _4./10
1
™)
N/ N R
IS &&g&&
3]
130 9

K1 mERES

2 RARMEEMTER

32 BNHE/ N Al A B 38 AR K AR 5T 2 45
BIR ] , 45 SRR LI JE e XA A T i 3 MR
ASBIRZUEL, X MRER T AR EL SR A 4 J X
HEA A M T3 58 o R HUER B3R IR I o 200K
HEE A S5 H A AR b R
FUE IR IR BB ER I = M F . — ARt
Hh WA BEAE P ] 20 B AT P 20 T FIBR E 23T
FHES B A OCHLA , A RE ORI AR Z2 YU 73 BT
BRI R H S Rz IR LBERAY B Sl AR
(Y 1 Sh B, SR 28 A i R S B F k.
B i W BB OB R T AR A 4 H 5 2052
PR IR LR S MRS LA B i
IR RES BT ROME R 2 Ak, 20d T SR AR, SR
TSRS A, 38 1 A — T e S T B B A )
AL EALA , S T AMREC Y Y MR . e I T
R 0 eyl Ao R A AR A RS i R ) SIS
R BN R AT BT S R
3 SEEmSREFHLT

IR R A 23 BT EAT PRI 58, InIEl 2 7 o
Pl 2a AR HRCER AL T S 0T A e 1, DU P AL
o M i B e O, fh T LR IL 130 mm,
PR, HBER B0 20, 840 TR Y
AR A v AR B FLRE I A SR 5y

3 TR0 T 00 ) B e AL, 28N T R TR K
K 2b J5 %8 ¥ o BT E T T A-A Kb SRR R
e PR LRI 11 W 5L (98 00 b 2 TR ] R 7 30 o 7 FH Ay
TV PG B G AR ZE A8 R AT SR

A (/\Q I _A
e
(@)
| A
c—1
e
(b) [A

a— PRI B — 5 b—JM T

K2 SR E R E TR
B ZA R IR AR AR O . BRI
12 IR B JUATHFAE , 255 7% 18 5 I T AR 28
PF5 THE KA VI T R E 2RI R R H
TS 3 Prs e =FE . & 3a i PIAS
R Bl R PR ) S S5, T 3b B [
TERLE T AR YR (Y AR EEH , 18] 3 f— Xt il

LB e SR R R AR 1 4544

@ (b)
a—HUE ; b—HUE; oIk
M3 R

4 EHAIZIT

TR 2 DB PF H A AL EAR BN, o HoANBE
FHAERTAE I o R E ] T HECF AU RE R
A, DRAIE TP 3R I JCAT A4 H R o ST AR 4G4
W 4 Fr7s , AR P B TRE , S e P e
TR b A S s P A s ] . SRR A
AR A 5° HEE , PRIE T HEAEASCRIELES A O
TENE, LS H e R P R AR RS AN e A e
filo BEAN, BEHEPERR AT TIRET 5 R AAATE L. AR
HIFRLE i BB LTI sl A, 2F iy sh &2 A AT
FIFEF A 52 B IFE B H R B AR S A
P 5 S AR L SR A 4
5 MEHSHAIE T

LR F PR R Y R 2% M A s T R A A
MERT . AMRIESTERFI B R BORE, R SMR L AR R4S
R BET 7 %8 22T MRl RV 58— A % 1 e LA


杨超


102 TRESEARER H

2020 4%, 45 48 4,55 10 11

5 iR R
PG I 26 09 [ Sk IR SR © %
T IE T ML, {5 T B AR Hh R 0 S B
FINLARAL B B, I S8 AR EL A Z R B R & Al
ARES T T I R— BCRH T I E— (HIE 6 Ay
FHOSHLRY ) SRS B AL SRR A U AR
TR A AR T B2 B — X ) AT R A R B A
B 1 v BASAR, W DR A AR Rk
SHEARUIC T A4 B A 0 e A T A S 5 S 6
izgl, ME 7 iR,

P R R I A AN, 3 B AR R
FEREI, QSR SR AR 7 58, R AR B
AR T SO AR T 52 B4 25 Ty 36 K 5 i
SR AN A o5 — L BHTAE T Rl v g e
B 24 R S R A SR, DR AR - 2
AR ZFF R DX S, 25 M55 1 AR 0 S AR
25 WS, BT T Sh AR S B AL
FHAE SR OB itz s fn fFam
AT A A A, DA T 8 1 e AL o T A ok
TN 2 A R R RICR

TEVBCTTIE IR B ) i 2y R B k0N BE s A LA
22 [ B AR s e s B s R T, & 8 i,
P 8 1 S AR, R IR KAMNE AR, r i
ININEREAR . ZEE R, MU EE S 5
A R, r FNZE e Avit KA & M85 B oA Rtk fT
B S k BUESE BN 2~5 mm, SRR TR
PEHL 4 mm.

Sun =vVR =1 +k=y/16—125 +4=14mm

S

6 AT

% !

iﬁi}\

IV AVAVAD ATAVAVS
YA AVID&.avAV

|
|
|
|
|
|
|
|
|
|

7 ARy

8 iR O

B S PRI R E 0 20 mm. (A
o —JBCAE 15° ~ 25° JE IR N B, 25 I 3 25 A 25 i
JERHIA I S N ER A HiE N 25°,
6 FEIRHSF0MMIEE H

TEZERLR A, i T8 8 IS 1 DAk AE sh s
0, A B PO AR A LA T M Eaz 3l By LA )
Uiz S AN 18 SRl & G E— . X
PN I8 ] LB D [ i 5 B, sl — Yo — R A4k
SERL, X L BN ) 7 SR R 1B H

DU IR S 130 mm EURR AR TSR AR | e
DAL EAE PR T 2R A A B4t Hh Ay
Fo ZERBLER I T5 S AR aHE R — B
RS, L W SR T R 25 £ 91 Y ds Bl T i


杨超


WA S R = AR 103

ANz g (UPRIERHALL ), IS S M iz o)
{5 1k, B 58 i 1 i . REAS S B il ik
S E BTN 9 FrR .

Z v\
% %/z

B9

o AR R T

BETF AR 38 2 S K A Y R B T B
TEMELEARAE B ATRE S,.=40 mm Z PR R I, o1k
FE A A SR I, Y B RN R AR AT R
— AR R IL [ OB, AR AR I AR A
FEV AN SR AN 7o AR AR A AT AR R
40 mm, BB I BB VR A R AR (KL
50 mm) FERHA TG E S

SRS I I 51 I 6 N M Sy B T i v
79 mm BiAf . &9 FAS A BN 130 mm B T
PR REIE 5 04 o AR AR P B S Bt s
920 mm, B = AR EOCR , T LLARAR A5 A Rt
ST TAEREE L, B L=20 /sin25%=47.3 mm.

AR, &9 i E 50 mm KT 47.3 mm, i
JE TR B S B eh B B K RIS PRAIE T T B
OGS AR T8 A B R A R TR AR G R
HeReE I [l 2 SR

FEWE SRV B s R v, 4 A 4k S 4 HA 3
WHYEEES K S,, M S,=20 /tan25°=42.9 mm.

FH AT R S R TR A AT B

S =S5,+5,=40+42.9 ~ 83 mm

7 AEKEGIT SR

PET J& T45 2k}, Il s 225 SR AR
¥ ENK B AN BRAT B AL S B AORER 1972 20 3
R IERAE R 2 S EOS R TR E, a
N it PO 325 B 2 e R e R

17 FH Moldflow B E 51 % 46 B 51K 3% 10 25 4
AT T R SBRHUAN T 2S5

R T e/ INEE R Ak B XA 7 A AR KRR
(MR L 3 T 1k o 36648 Fusion J7 205 2-F T S K143,
R ZAS BN I S VL AL 2R1H (88.1%) Fli KM L1
(8.5) IFF B AT ZR . ISR 1 S 800 8 e
HRG TR, IS T W&l 10 i i 5T RS

R1 RERGSH
Z HOH

FPR IR MR AR / mm 45
FEREMRME /(%) 5
F4rIE HAR /mm 8
WATitia L HAE / mm 6
2
1

YRS PG ELAR /mm
BPEOEAR /mm

L

d | — -

o i - 1 L

K10 AREICRAE

PR N AL EARE AN B v AL EE G S 1 A
AR LR DR 2 B R RS v 207 Ok 1T RO IAY
MEs T2 4 TREREAIPIFR HUK BT 5. *
TRV EIRIR T T BAT SR ALV SRR AR
TR, MR AL A 2R FH T ORI ides AL
Moldflow HAFEATE A1 50 8T, MRS R P e g 1
=ANZHL 30 LV BB BB AR 3 THU S iR
J3E B IS TA) RSB 2030 B WPV ACR B 4 2047
AL

£2 AHKBEARREHR

] - wHKE /O AOE RHE/
i H IKEEEERIIE 2 < < i%ifflll o
{55 s }:F[J ‘ﬁ
IR %gfgﬁﬂg (( ,;ﬂ? ))+ 5 10000 280
- I
ViE = mgﬁﬁﬁ;ﬁ% ﬁtjﬁ; )+ 5 10000 280

TR — IR R T i B — A B K,
B2 A& 11 s B 1L A, SR 34 i o
PR IR Kk 15 s 2247, HAEAS SRR 247
R o= e NS P i 2 A e r Yl SRS i MDY
BT, UL S 2 BRSNS RO R 2. R
S L K I SR K, B O R 7 B AL
AR I, F B KR K L —20 =, 5 C Y%
FNARAMRUHE AR BLES R, FLAB4PL 45 SR dn Al 12
Fise KB 11 AR 12 oA, Jr & R S A
JIr e B ) 4 6 13— i HL2B A AR
A TR TR KPR TR AR, SR, TR
T R BRI AR BT v B 16 mm, 7E
FRAETE 250 mm BLAR N 12 mm L5 43 ) 55 1
N RRE


杨超


104 TAESR

2020 4%, 45 48 4,55 10 11

ESESEET , G
= 5.967[C] vl

[s]

.153?

197

5486 8567
5246 5.165
.5 006 . 1763

ARRHEEneE, T
= 1537s) —

TioRE, T j
= 110.0[C] =

P11 JrgE—ortirds

BT Y EEEH S neE, ¥ TepEm, T \
= 5.735[C) = 8.448[s) = 4539(C)
(w] (sl [cl
.5.?35 .BMB .4539
5553 6.722 N
5370 4.996 3083
5.187 3.260 2355
5.005 1543 1627
K12 T orbras i

HR A SCHk 8 , 538 R A & B E, Bk
WG4 B AW R ERERNA S
FINEOL T, SR FH B3 v 2R BN Tl 78 o0 ml A 5
S 23R BE ARG 20% 2 A, YA EIER ) AT L4 6 40%,
REA R B LR R | T A AST EL 254 R v YRR
B U DR, B 2Ok T 5 b AT T it S 13 Bt
o fﬁﬁﬂ?ﬂﬁ#ﬂ O AL T—AHH A 4.1 mm
ML, B AR 4 mm GG S EE R AL
PET J& A% 25 08 i PR B DA% 326 1 Of 5 ¥R 2R 1)
B A B4R 20 mm Bk 452 5CR )
IKEIPEARR N FERLSHK I AT, lARH 772
SRR R —RR 3=

%&\“\%\x | \

P13 B Ak A

8 REI(ERE

P 14 Jgifibt = A AR AR R A . B ]
5, PET SRR Wil T e AT N o S8 i fR
FEANvR S AR S, TR PGS g . RS2 R
S AR 5 0 0 B Ak JE e T P e BEL T R
R AEOLE | AL E ST . R, f T RORT Y
P30 R 58 1 SRR IT 20 85, HLBE U R G BER
FTEHERMR L o 25 58 B B RT3

14

BRI U CL IR BRI . AR E R 1Y
gl R AR S B AR TE O 1S, BETE R
GEBEEHBHER N GE FTE MIBDRAT LA, SEBL T
F S . 5 BRAEIRET Sk 3042 A 3] FLJE F A, A
Pttt iz gl e, IR B A AR R T ]
v b, FLEERERH 7 JCR ARG TR i S BOM AL R
BRI E LR B 1 Ab 7T, SEB T RCELES — ik
T, BT RS , IR HE s L 2=
7 S S NLFFHESIHE PR ) AT B, (A A ST I
HfEE 40 mm, 7R R b i T AR BT T R
B, BT KA HICM sz g, i bRl
AR BOMH i, W I HRTT 0 1) N Al 2o
3 AL EE 2 20 mm. ZERGRERR b, HEPF AR
e SR B TR, e ZHIR IR 58 42 BB I 458
o B AR AR RIS TR AR LA ARG 5%
TP SE S ARBTG5 3, JTH IR — RS
9 HiE

Pt T — B ] = AR e T T SRR Y
BREAS R TT R IT 1% o B RS SO EE X
TSR RMREC T T I S I B2 5 L A
DUl ES HUAS , AU ez Bl b e A i
SR RS B B e 4 OCHK . BEL R
RSFAF B HK B AL ORIE 777 B . B
HLAYZE 4757 580t RIZEES M B R A —
S5 S I


杨超


WA S R = AR

105

24
- 25
1 I]
+J - = i
\27 = | | |
u =
o R -1l %<%= ‘ ‘ ‘
—j=—< —H i ! ! !
_+ + F_L'I ! r—L1
E ii !
T 29 |
= 30 \
:'-!_//31 i
Lﬁ S i
= ‘
Y —
D
Z,E’F—Z&m
O
YN
. |

1B ; 2—3b; 3,7,9,12,27,28,31,34,36, 37— 4155 4—HEdfR; S—IAATIRIEM ; 6—FRALE; 8—HuMR; 10—ahiEtR; 11—25 644

13,18—0 MU EHE ; 14— 4Y; 15—,

16— HfEfl b s 17— 19— Ak s 20—EBING; 21—~ 5 22— @B A ; 23—HikHi;

24—FERIIEAR 5 25— KT 5 26—FiFT 5355 20—IZ (AT 5 30,425k s 32—HikTH4MR s 33—JuAT; 35—NTHEA; 38—UR M 4S5 39—HDEHT;
40— s AL—FRATIRET s 43—EMERIAT; 44—JeJETTIAIAR ; 46— HEM AT ; 46— S 5 47—H 2
14 R = AR SRR R L

[

(2]

S % 3k
AT, 2R PR . 2 R0 PET SR EL B Q1FsET [3].
el B, 2015(10):72-74.
Li Boging, Li Min, Chen Kaiyuan. Innovative design of hot runner
mold for multi cavity PET preform[J]. Equipment Manufacturing
Technology ,2015(10):72-74.
PR, XU | PR I ST LA B TR (CAE) 7R BE A HL IR Az
SRR IR 3], 4y T RERLSE 5 TR 2013, 29(10):175-
178.
Shen Honglei, Liu Feng. Application of hot runner computer aided
engineering (CAE) in washing machine panel molding[J]. Polymer
Materials Science & Engineering,2013,29(10):175-178.

[31

[4]

(5]

Mehta C. Hot runner technology[J]. Popular Plastics & Packaging,
2008,53(11):53-54.

FHAS G, SRUF, SRAKCER . BARTIE FOARAE TSR g A5
[3]. 8R4, 2017 ,45(1):94-98.

Tian Mengjie, Guo Yan, Guo Yonghuan. Application and
development of hot runner technology in injection mold[J]. Plastics
Science and Technology, 2017 ,45(1):94-98.

Gy, BT SR H AL SR (M), BT AL
Ak ittt , 2014

Jin Zhiyang, Hu Xiaoyue. Project case tutorial for injection mold

design[M]. Beijing:China Machine Press,2014.
(F#E 1157)


杨超


T, B« ANIR B JE AR SR I e P A SRR A i 8

115

(8l

[]

[10]

[11]

[12]

[13]

carbon chain polyamide based thermoplastic elastomers[J]. Polymer
Bulletin, 2016(9):171-181.
BT, SBAK . PA1212-b-PEG i BEL IR WY & ORI 4545 3l
J12EmSE [3]. 1Mk T, 2012,40(13):77-81.
Huo Li, Guo Lin. Research of PA1212-b-PEG block copolymer
synthesis and non-uniform temperature crystallization dynamics[J].
Guangzhou Chemical Industry,2012,40(13):77-81.
WAL . SRR 51K I LS BRI IR R A SY [D]. i AR
T RA,2018.
Yu Zusheng. The study of ring-opening polymerization of glycolide
initiated with tin octoate[D]. Shanghai:East China University of
Science and Technology, 2018.
Lin Z D, Guan Z X, Xu B F, et al. Crystallization and melting
behavior of polypropylene in B —PP / polyamide 6 blends
containing PP-g-MA[J]. Journal of Industrial and Engineering
Chemistry,2013,19(2):692-697.
WSS TR L2 R FESY [D]. KR - HhdbkRs,
2014.
Pan Yu. The synthesis and application of decane diamine from
sebacic acid[D]. Taiyuan:North University of China,2014.
WA, BB e e 11 /HGB & &Mk iAE SRR 4 i 5
[J]. TREEERL T, 2017 ,45(1):96-100.

IR

Lei Qingjuan, Wang Zhigiang. Non-isothermal crystallization
kinetics of nylon 11 / hollow glass bead composite[J]. Engineering
Plastics Application,2017,45(1):96-100.

Liu X, Wu Q. Non-isothermal crystallization behaviors of

polyamide 6 / clay nanocomposites[J]. Eur Polym J,2002,

[14]

[15]

[16]

[17]

[18]

38:1383-1389.

U T RERE, L3630, 45 L AR YL = TR PALOTL0F 194 1 &
FEARIRES S a5 [3]. TARSRHN AT, 2019,47(9):109-115.
Chang Huan, Ye Nanbiao, Wang Shanwen, et al. Synthesis
and non-isothermal crystallization kinetics of bio-based high
temperature resistant polyamide PA10T10F[J]. Engineering
Plastics Application,2019,47(9):109-115.

TEF A, d 9, B, 45 . SRS PE SR S MR IR TPEE (1Al 45 45
mhsh 12 []. #PEAA, 2020, 30(1):17-21.
Wang Zijian, Meng Han, Shao Ru, et al. Non-isothermal
crystallization kinetics of TPEE[J]. China Elastomerics,2020,
30(1):17—21.

TORIR . — R A AR R4S
%#&,2003(7):656—660.

HEN AT 0], AT
Mo Zhishen. A method for the non-isothermal crystalliaztion
kinetics of polymers[J]. Acta Polymerica Sinica,2008(7):656—
660.

A0S e LI, 55 D5 R e 6T / 66 (A MURIAE SR
GBI 2E RN [3) T Al , 2010(1):71-76.

Fu Peng, Yang Shaohui, Cao Kaikai, et al. Synthesis and non-
isothermal crystsllization kinetics of semi-aromatic nylon 6T /
66[J]. Polymer Bulletin, 2010(1):71-76.

O, AT XA R
JEAFIRAS A3 12T (3] TN
Wang Wenzhi, Li Ruixue, Liu Baoyu, et al. Preparation and study

TR R Rl R £ RN
,2009,34(1):1-6.

on non-isothermal crystallization kinetics of poly(decamethylenete

rephthalamide)[J]. Guangzhou Chemistry, 2009, 34(1):1-6.

(E#EFE 1057)

(6]

(7]

(8]

Fe, B SRS S SR R T 9], #0810k, 2010,

38(10):32-34.

Wang Bo, Yang Liang. Design of injection mould for male screw

adaptor[J]. China Plastics Industry, 2010, 38(10):32-34.
OSC, SRUET | ARk 54 [M]. TERH

HOR i, 2009.

Li Zhongwen, Zhang Hongwei. Injection mold design methods

TR

and experience[M]. Shenyang:Liaoning Science and Technology
Publishing House, 2009.

FRAES ARSI TN [M]. b« A2 Tolk ik, 2011
Zhang Weihe. Practical handbook of injection mold design[M].

[]

[10]

Beijing:Chemical Industry Press,2011.
AT IEFT, XUEL, MRARAR . PET WCIB MR P T8 45 5
TR, 2006, 4(4):459-460.

B [3]. e

Yu Fufang, Liu Qiong, Lin Ligin. Design of hot runner injection
mold for PET bottle base[J]. Journal of Fujian University of
Technology, 2006, 4(4):459-460.

AL, BRI 42, BTl . B TR SR BOL A T IS Ak i 3]
BRI L)Y, 2019, 31(4):56-59.

Lin Quan, Chen Lijun, Huang Zhangpeng. Optimization of
injection mold cooling water path based on variable index
method[J]. Modern Plastics Processing and Applications, 2019,
31(4):56-59.


杨超




