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Design of Non-standard Injection Mold with Hot Runner for Outdoor Measuring Cup of Electric Vehicle
Huang Lijun, Gao Zhigang
(Intelligent Engineering College, Jiangxi University of Technology, Nanchang 330000, China)

Abstract : The outdoor measuring cup of electric vehicle is a thin-wall and deep-cavity plastic part. According to the structural
characteristics of plastic part, a non-standard two plate hot runner injection mold was designed. The mold was opened in two times,
the plastic part was demoulded sequencely in three steps. The LKM conventional DI standard moldbase was transformed into a two-
plate non-standard moldbase without ejection mechanism, which can effectively reduce the total mold height, and solve the problem
of insufficient mold capacity for the maximum mold height of the injection molding machine. The demoulding of the outer wall
used a fixed-mold half slider mechanism, and the demoulding of the inner wall used a moving-mold push plate mechanism, and two
mechanisms were driven by the mold opening power through the T-shaped pull rod and the fixed-distance pull rod in order, it can not
only realize the sequential execution of the outer wall and the inner wall demoulding, but also ensure the complete demoulding of the
plastic part. The setting of positioning cones, positioning components, etc. can effectively ensure the coaxiality of the inner and outer
wall forming parts of cylindrical thin-wall deep-cavity plastic part, so as to ensure the thin-wall molding quality of plastic part.

Keywords : outdoor measuring cup of electric vehicle ; thin-wall and deep-cavity ; moldbase transformation ; half slider ;

push plate mechanism

HLZVR G P AN — A s R RE R REJRORIY, A SR S DI T S OB 1 A SR
AR, — PR Z A T RE DRI B, X T IR IR Ry R AT TR R TR s 3 P JIR A, iy B — e feff FH 4
BB, A WA S (0] S AR PR, A 3 AR GO, SRE D)l FH 06 I T A LA R A T A, LA
Je S EL i o B PO IBT SORSE R BA, 3 O B LR SRR A AR AR T T, 7 PR S 5 4
A iR g U, — R R BN R N BLIEOL T B A AT U ZE R T i R TR
FA B [V B — s B, SR B ARG, BEAT R A R i AR
EL£WA IR AETRHEIE (GII171038), [LFARHTRHL T H (20181BBES8007), ILFERHE Bt H AABLEH AT H (ZR1713, ZR1809 ),

VLR A BE IR A S5 T AR K™ M THER I R R vhC A SO T 4805 H (19XTKFYBO02)
BIEIESE S EN B, PRI, IR S — ORI L S P4 i [ 5T
Wrfm B HA: 2021-10-05
SRR B S SN SR A P AME MR AR R T E IR (], TAREDEL T, 2021,49(12) = 86-90,95.

Huang Lijun, Gao Zhigang. Design of non-standard injection mold with hot runner for outdoor measuring cup of electric vehicle[J].

Engineering Plastics Application,2021,49(12) : 86-90,95.



B AR A P MR A B R B 87

1 PSENREBHG

FAN AR SRR TR A 1 s, H R N
230 mm, BEJE K 1.8 mm, JIETPAME R 124 mm, #F
PRSIEERLEE Sy 2,50 MRARTERE R 18 mm, Y84 FFft
IR & BREAE 5300 R 1 ASARAR (1 S FRE K 2 A~
MRE S SRR RME FHRERT 130 °C =R AR A (PP)
SR WA 1.1%~ 1.25%,

A4-4 K|
/ LNl

K 0124
> >4

=

230

Bl

LiJ

2 RELH

FAAI P 0 S AL SRy — 5 2R R T T
MAR, B A Jry , LZE R A B AN 2 PR o RS-0
WATIF I N O, 1 O, T, BBF43 3 2D i
i

PR T AT FH B S PR B e VR Al
JH 4 5K 8% (W, ~W,) PEATE 3,

SRR AT T PR e B, — S
BEIG T M AL M, I3 — A PSR DL M.
BEELTCTO R AR, T2 ol FH St d 18 # oA 78 Ak
SR e 2 AR
3 RZEMIERRBUE

A 2 T, R fA] AL 25 4 A
MU AR Z 5 5 A e ie (LKM)DI4545 B bR
REAR A TYRBR A0S , BT AR MO 1, B U P AR A S SR A
k% LKM DI4545-A290-B70-C120. %545 H FHL
P SE PR T2 W I I B AR i 6 T B ASid 19 #1

TERMALIE]

|
18— = 3
19— | !

20\%

O

|

VBN 5 2— AR 5 3— "4 s 435 s S— AT s 6— MR 2%, 7—T RURHL; 8—A ML O— PN BERL NI
LO—FRAEHR s TI—[RIH R 4L 5 12— G IR 5 13— @R ; 14— bR 5 15— 2% s 16— AN s 17—T BIRiAT;
18— SIS ; 19—BHARAR ; 20— SIS RN ; 2 1—ARWE (L ; 22— HRIICAMEERE(F ; 23—FAGE S ; 24K (41
25— s MBS R HALAL s My— RIS s W, ~ W,—R 81K O,, O,— R
&2 BHAEE



]88 TR R

2021 4%, 45 49 % 55 12 11

SIS EEA 20 2 8] A ZZFBAPRER  PRBR I 3
B T AR TR A R AT S, s s
MAEAR AR SR (A & S 1) 4 A4 3 3
1753 1) B BEAE AL O, 1T . O, AL HEATATIT .
BEL O, T A B 2% 15 28, O, M
(RFTIFE A T BUREAT 17 R 7

SR 1) di I AT FH SRR HE AR 18 it A7
B R, SIS 18 Saifsit 19 Z [A1%% T 4 &
SEDIAELLIE 11, LAPRIE P & P A B 52 57 1) oA 1
SIREHEA 18 5 ERM 14 Z 03T 4 EREEN A
1 24, DIARIE P& P A I A I TERR T o SR By 1k 34
WK, E B 2 LIRS - T 2 - K L
J7i (ABS) M BT B 1,

PR ATRAGE AR IR 3 A4 s — IR REA R
L R B /NS LR SR AL R AR A T AR R
JE A BRI R}, AR i A R
(B LR I 2R BB R T AL, B )
R 5 F R AR EEL , LA UE SR F 1 EE B B A AT
R IR A RS AL 5 I A e T TR 5 DR 1
BEJL NI A) M, AL EL SV 0 T SEvEAS B4 o 1)
4 ERESBENEIT

FERE A PO an ] 3 i, S A A s v SRy (3]
BT RCE . B 3 AN B pEAT 4 R, 3 A
YU ST IR P Py Prges T IBMRIG S EE R
R FH A 5 g Bt E A T S A T LA 35 43 780 Tl
P P S YRARANEE AR A T 5 — R o A X,
SR I EE JEC B () AL AR G A M RE R (A 22) 1
S P BE Y RS 1 P B ALEEE A (R 9) fiE R
WE T E TR, R P P i T
DL SR 7R A R LR Ly AR BR LR L, o7 B A 1 IR 43 AR
ISR, T P P T
HIEE R A0 A R B (AW e 5 AT B
8), T LA, T B MG R LA 43 BU A P oy X ERESD
BE AR 58 — R 18, 43 AU P oy PR TR —F- 1T
L83 AT IS, Sy, Sy RN, o BT S, B9
RUZE AR BB fe /NS BRZK Ly

I AR RIS A I R EE S
RIS BRI 2 s TR T AR AMEE R 22,1
AN BERLIERE 9,2 NGRS AT i
8, 1 MARBEE: 21, ARBEEE: 21 S A Ay R AU 15
1 9 BRI — AN R R R, R T
SREARE B AN T AR 58 i B AEARIEE A h
BEEEIE 22 I,

P,

——— s

L,

Py .---_; PRETS AR g e
i

P Py Puyx— M Ly, Ly, Li—40H02k;
Sy, 8y, S—F 43U ; Gy—HeH
K3 4RI
5 REMSH

i 2 A AT LR T s AR 1 8 1 AT A
PO B 23 AT HE T U0 I I T i ) L
P E XN T 3 B I Gy FTFEL B . XAtk
MR A e, W 2 H AT AL TR B 1 1
8 22 AV 2N IR I W BEAT VAT, N BERL S
9 fift HIZK I W, ¥4, A iy B 5 fd K W, A7 ik
8L Tk % W, ATV A, KBS W, ~ W, W 1H 1%
BN 08 mm, 1 PN RER TALRE BE S AT RETE R,=6.3
PL b, DAGRIIE VR HI RO 21 4 K 48 T A o ol
JH A S AT B 5 A TR AR AR AR 2 Rl Y 85 B ]
“O” BB T R B, AOKIS T Rk 25 8
AT RES TR N , A A Bz i A8 P g R
6 BRiEMA

Qi 2 vy SRR B AN LI T R, SR
IS 3 Ay A1 A RIT PRy R IS8 A 19 3 ok 5 ok Y
HIEE ) AT T 1 20 A0 R I LA M, S8 B,
DA RE [ IR ABE AR P 1 AL 2R RIS M, R 58
o IR STl i .

6.1 AL X IFHAMM M,

FERENG RIS M, GnEl 4 FIrzs, M, h—F
BT I s s R LA . HLARY 2 A
MR AT S A 8 LA 2 A T Al
Sl @ TSRS T RS 7 6 T B shid
G2 DG FRIGHA DL REAEE R 14 NI
FEWIM, T RT3 7 /9 e T BUE, T o B AR
ITHEIEAR, IR 22 80 R iR 14 N, Atir bk
5.4 8 Bl EA 2 - HEE 4, 119 4 PR
A 24, — R NI T AR 3 42 L4 Bh K
7, ORTEE P IS i e B AR A e
P EAEREANS), AR UEPRIRT T 2550 7 e e
FEAEEE T A Sl A8 5 A 8 LR
WEA 2 ABRORE, PR 10 Xy hr i



B AR A P MR A B R B 89

HEATERA, BRI 10 IR 22 B 55 22 e 7 g A 14
Wo ZEdde s A s BASICEA 2 MEA 1, H
TS ARSI R SNEERE(T 22 3 WA~ B b A7 43
o W s LucE 4 HES 2, XL, AR 8
EREA 4 DHEG Y, e S AR 8 A E—
B, 4 HES 2 SRR HE S MR A, LRIEPTA
THBRAE Py 0 BUT_E DS AL AMERRE . 2B 5 |
AT 8 1Y T BEE A HEFREENT 16, R 22 K 1]
FERAESIERR 18 L, BT IR TSA 8k, A5
UF TR R . ZE iR 5 AT IR 8 Jp iy Fy 6] F
[l T I, AT A% 1 B3 B B sl T T i
F AT T BURCAT 17 ¥ Fy AR MISREE 4 (Y [m] 55K
TIPS T R 2e i e 5 Ak 8 73 iz sh oy
Tt K, 1 K, 1) ESE e RS ShES h e, T &Y
PIAT 17 b3 Wi S 715 5 A b 8 e,
PN ZC T B 5 A Bk 8 145 3013t 9k sl ) Ly 3

Ky, K—RLESTs i 5 Fy, =88 5 1 5 F— P51 5
h—Ah AT R s Hdn 5 IRl 2
a— A BARBR G UL s b—HUR 2R s oMU R N 2 ]
K4 SERIRIRHTIAUE M,

UnTEl dc Jros, HLA M B ISR T4 B Gn

BEE B O, T I, 78 4 4> 53 4 # [o] 55K g i
BhEREN T, 2 4> T BRATF 17 hrgh e i He 5 i e
8 4% F o] MAT, ZEUT R 5 AT B 8 205l F 1) | Fy
o] ICE LA 14 A B T8 DR Zs R A T 1 5 S Ze i B 5
A 8 S AAEAS BT ) K 1 K, T L

SEMAMSEE 7 5,5 2 A4S T RURAT 17 B s (B 221
Hus AiaE 8 iRk LI pl i 4 i, R PERR A,
e 10 FRAZFGAE, DA 5 J5t 28 4 G 1 ol ke M A
MR A G e S R AR .

6.2 FEEIEMIM M,

P FFAERMLA M, BRI AN A 5 BT S84
PYRERUEARE(: O ARG 21 1 AR R SIS A i
18 HEB L AR 16 K 5E . PR AR,
BEEGHE Fy 10 FATFIIF, SR O, 4TI iR
2 d,=250 mm W, B 14 1A BRA IR 22 R
FEFERLSE 15 By Ly, 8 A e FE R AR 15 /YR S FRhr
ESRHEM 18 LT FRA 1R 22, DA A= B4 O
B, b5 S 19 422 F, m4ksk N1, O, T IF;
MR 19 47 G H 0 N BERLEVEE( O BRI EE 1
21 4k8E 4T d,=5 mm B g5, 90 (4 gl 4R AR 16
PHAE TS5 4k S N 17 P9 BERLEEEE o AR BRI 21
S3ES T SE SRIRIE N BER IR . Bhisitl 19 | T
178 d=13 mm B}, T BFFF 17 Fif: shBifedr 18,
FEELTFAETE O, THIASREARSESTIT , B EL AL 1

TENUM IR b, T BUREAT 17 B9 F S AE 5
I BIAAEAR 18 [ AR FLIG , P e R 2 B [ 2 e
TSR 19 -, b R i 1) ™ S o7 A 217 B0 A2
THL S At 8 W VR R, R SR )4 i Sl
M 19 Fshdfet 18 Z a4 2iHE 4, BTER .

PR URET
TRROERET 15
d,, d—EWTRE  Hrg's W& 2 FlE 4
5 RLAHERALIY M,
7 HREI(EFEE

BEE TARIEHLNE 6 Fas , SF AL | i i
B LAN A BRGE AN -

() 1 P IiAb B . REE SR Fy [ R i,
B B S IPAEE O, AL FT T, WIFTOTRY, T 2!
PIFF 17 Pzt 5 AW 8 430illi& F, ), F, In]
T8 SR B N RSV O MR R 21 12 F
6] ¥ ) 1M 2 7> BT P A 1 5 5 AR IS S RE R 22
IYE.

(2) W R PSR kLR sl , S
ARS8 IR P RE RIS ER R O PRMEER ;21 B30, 2



90 TR R

2021 4%, 45 49 % 55 12 11

e s W H 8 TEA3 LI Py 435S, AN 5 1 B
HTE K, 1] K, [ 7= e 8 sl 5 8800 5

(3) O, MHTHF . kL sh, e iR 2% 15 4
PSR 18 AN 16 TKE B8 D P BE R ES
HEIF O FRMERECE 21 LA, SEBSR IR N RE I A

(4) TPREK b, Sh kSR8 3, ShBifide 18
SR 19 LA T BURIAT 17 A0 s, AShE
AksE PR Bl LRI TFRIZ L

(5) BA7 SN, SIS Fy [0 A B 1) 64 7AS 5
O, MR AL AR, SR IG WIS M By 4 -39 4
BEEAE, PG RIFEE A, 3 O, mE A AR
Bt G SR T —FBIEE.

L=
...4.4.4.4191\61\8 Py 15 ! P
e \ et
Bl R
]
i K
i P ;
S L ®) | —
o = He )
Kll
90 Sicem |
T [l 2 8 3 FiE 4
El6 A TAERH
8 #it

BEXT P At B [5EA: JE JH R  BA 114
BB R TC T LA A P AR Bl
Je W STEE REA SR UE SR A EE UL BE F B A
TERR G A5 Jo BAT B0 ) [ b B, i O 1 SR L
(IS, TR sk O 1 T AL TR X A L g
BT AYBRE . BRI E R ERE, Bt T e g
KUY 5 XS IB AN BEIRRE, it T S AR
B s PRSI R T BRI FE BERL A A T AR
IR AR, B BE ORAIESE AN aE 5 P4 BE 1) e ASE D
TR, R IRUERESR S5 4 T 10 I 1 SRR AR K 28
RN AE 758 AL, BR R R AR S5t QR it
RSt B0 RIS BB A RS HL s A A A
AR R AEH

5 % Xk
(1] TREE, XUAENT, I3 ReRh AR 2 1) ) TR A BB

[7]. TAZSRLRFH ,2017,45(9):84-87.

Xu Chaohui, Liu Huagang, Wang Jingling. Injection mold design

for special measuring cup with multidirectional angle lifter[J]. Engi-

neering Plastics Application,2017,45(9):84-87.
(2] . R P 5 R 22 ) (6] A0 il v S AR (0] WDRERHE,
2018,46(1):85-89.

Xu Ao. Design of multi direction synchronous core pulling mould
for bearing ring[J]. Plastics Science and Technology,2018,
46(1):85-89.
(3] BHIMR, 1, M EAE XK SRS e Al BB LR B
I ELBETT [J]. ¥R Tolk, 2016, 44(10):42-45,49.
He Liucao, Bian Ping, Xiao Guohua. Design of injection mold
and core demoulding mechanism for double thread rotary sprinkler
pump[J]. China Plastics Industry,2016,44(10):42-45,49.
[4] BEARSJEE, PUCT A5 T UG NX Y745 W AR i 98 A
Wil [J]. TSR, 2017,45(9):80-83, 87.
Huang Jizhan, Fan Yu, Qiu Wenning, et al. Design of injection
mould for car audio panel based on UG NX][J]. Engineering Plastics
Application, 2017,45(9):80-83,87.
[5] Rk, MR VL R, 45 . PR T BT O kT L
JeHAE R (], AR T, 2016,44(3):79-83.
Xu Sheng, Xiao Guohua, Shen Zhongliang, et al. Design for sec-
ondary ejection release mechanism with built-in type needle side
core-pulling and it” s injection mould[J]. Engineering Plastics Ap-
plication,2016,44(3):79-83.
[6]  Eif, JRK, Z4RAN, 45 S UL B R R BT T R B¢ 0], LA
SR 11,2020, 48(7):80-84.
Wang Jing, Zhou Laishui, Li Zhenjie, et al. Intelligent design sys-
tem of injection mold insert[J]. Engineering Plastics Application,
2020,48(7):80-84.
(7] ARERHE, WAL, BERE Sy | TR P RO BE (R BT (9], 28R
Tlk,2010,38(2):33-35.
Jiao Ruiping, Chi Chengzhong, Huang Nenghui. The insert design-
ing of injection-mold” s structure[J]. China Plastics Industry,2010,
38(2):33-35.
[8] &UK, IEIIL BRI RSG5 40T (1], TR
BHE2EBE A - BRI, 2017,19(1):118-120.
Jin Dunshui, Wang Hengbing. Design and analysis of digital mod-
eling for mold insert piece[J]. Journal of Chongqing University of
Science and Technology:Natural Sciences Edition,2017,19(1):118-
120.
[9] ZE /N, X TUAR . SR HL B8 1 A B2 3 0], 2 4 o i 3 AR
2009(4):168-169.
Li Xiaomin, Liu Weidong. The insert designing of injection-
mould’ s[J]. Equipment Manufacturing Technology,2009(4):168—
169.
[10] HAFGE, SRWF, SRR . PG TE RO AR IR v (4 1 A5 2 e
[7]. BRLEH ,2017,45(1):94-98.
Tian Mengjie, Guo Yan, Guo Yonghuan. Application and develop-
ment of hot runner technology in injection mold[J]. Plastics Sci-
ence and Technology,2017,45(1):94-98.
(1] BARE, BROTUR, 2/ SR B I i e T R e e T
(THEE IS W)



AEINEL :

PR A SR /RSB TSR B T 95

(4]

(3]

(8]

(9]

mold[M]. Beijing:Peking University Press,2012.

R RE WA SOOI e S R R LSS R BT [0, T SRR
2014,28(9):97-102.

Wang Cheng. Design of molds for thin and arc thread parts with die
cores[J]. China Plastics,2014,28(9):97-102.

LR, XK, T8 W &% g 2 B B il S PR R
[0). TRESRIN T, 2019,47(12):97-100, 120.

Ma Zhenfeng, Liu Shengyong, Wei Min. Design of mould with
semi-circle reversal core-pulling mechanism for fuel injector top
cover[J]. Engineering Plastics Application,2019,47(12):97-100,
120.

80, 22 B3, Calle Helldin. 7545 3 45 35 MHh Pt 1
B (3], BARIUEHIN LR T, 2014, 26(3):49-51.

Chen Jianling, Li Changxue, Calle Helldin. Design of injection

TV

mold with side-slider and hot runner system for car cashboard
cover[J]. Modern Plastics Processing and Applications,2014,
26(3):49-51.

PRI, ML, TR I MRLA
Tll,2010,38(2):33-35

LR IR BEE (9] 2R

Jiao Ruiping, Chi Chengzhong, Huang Nenghui. The insert design-
ing of injection-mold’ s structure[J]. China Plastics Industry,2010,
38(2):33-35.

R FRULT 2L K PEFE AR Fe AR B R BT (1], 2
B, 2015,43(9):64-66.

Li Ying, Jiao Hongyu, Yang Lanyu. Design on injection mould for
headlight housing of motorcycle[J]. Plastics Science and Technol-
ogy,2015,43(9):64-66.

KRR VIR T RE E AR R R E BT (7], SR
2017,31(5):92-97.

Zhang Weihe. Design of large-sized injection molds for main bodies

of auto central channels[J]. China Plastics,2017,31(5):92-97.

[10]

(1]

[12]

[13]

[14]

[15]

W% W RS, R L, A5 MR BRHIR 2 o AR T S 1
P [0]. LT, 2016, 42(12):45-47,51.

Yang Jun, Zeng Xiawen, Wang Xuehong, et al. Design of injection
mould with multi-ram inclined core-pulling for plastic firework
base[J]. Die & Mould Industry,2016,42(12):45-47,51.
SRIFHE PRI FE A\ TS YIS B S LR T AR
R E SR, 2019,33(6):117-126.

Wu Bingjin. Design of injection mold for six-time core-pulling

FLBET ).

composite mechanism of eight sliders of sonar surface shell[J].
China Plastics,2019,33(6):117-126.

SRR, SREUE . BT UG [ W RUBH i I B8 A Tl i 7
AR (1], TREEERH T, 2019,47(2):82-87.

Zhang Chunbin, Zhang Zhixuan. Industrial modeling and injection
mould design for circular and flat tuyere plastic part of hair dryer
based on UG[J]. Engineering Plastics Application,2019,47(2):82—
87.

L BRI R A, A PR BT S EA Y — Ol
PRSI [J]. TAREIRLIT, 2014, 42(10):79-83.
Xiao Guohua, Cheng Fangqi, Lu Xingxing, et al. Structure de-
sign of secondary side core-pulling slider mould for auto rearview
mirror surface shell[J]. Engineering Plastics Application,2014,
42(10):79-83.

Park H, Cha B, Cho S, et al. A study on the estimation of plastic
deformation of metal insert parts in multi-cavity injection molding
by injection-structural coupled analysis[J]. The International Jour-
nal of Advanced Manufacturing Technology,2016,83:2 057-2 069.
SRR, TUIA, B . 3T Moldflow 142 25 1 Bz i: 9
RERASC (7], 90RL Tl 2020,48(1):60-64.

Cai Houdao, Wang Xunjie, Huang Xuemei. Design of injection

mold for automobile navigation panel based on moldflow[J]. China

Plastics Industry,2020,48(1):60-64.

(EEFE )

[12]

[13]

St ]
Qi Chunxiao, Chen Kaiyuan, Huang Xiaoming. Designand optimi-

C¥BEE,2017,46(2):102-105.

zation of runner system for front door sash based on moldflow[J].
Plastics,2017,46(2):102-105.

iR, J5/INF L 3T Mouldflow (1) PLC Ahe 3 i AR 51
16 [I7. SRR ,2018,46(9):115-120.

Qin Xin, Su Xiaoping. Design and optimization of injection mold
for PLC shell cover based on Moldflow[J]. Plastics Science and
Technology,2018,46(9):115-120.

VPR, VRFLIK | A8 RSk B AR K I MO 52 e T 1 L
MR (0], 58, 2021, 50(2):146-150.

[14]

[15]

Sun Zhongbai, Xu Konglian. Design of the mould with tower type
circular water way and the double-layer compound haver slider
mechanism for the pipe joint[J]. Plastics,2021,50(2):146—-150
R XDEE RSO S HE (M. bt Bleg b,
2014.

Li Entian, Liu Guanghu. Precision die design and manu-
facturing[M]. Beijing:Science Press,2014.

ERE, M A R G R [ SRR K LA B
it (1], FEEEE,2017,31(9):137-144.

Wang Huaiao, Xiao Guohua. Design of automatic demoulding
mechanisms and control mechanism for injection molds of rice

cookers[J]. China Plastics,2017,31(9):137-144.



