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Design of Hot Runner Injection Mold for Lubrication Oil Tank Cover of Seam Welding Machine

He Hui
(School of Mechanical and Electronic Engineering, Jingdezhen University, Jingdezhen 333032, China)

Abstract : In order to use glass fiber reinforced nylon 66 to finish the injection molding of the lubricating oil tank cover plastic
parts of seam welding machine, a kind of two-plate hot runner injection mold was designed. The mold cavity layout is one mold with
one cavity. The shrinkage rate of the plastic part is set differently. Among them, the shrinkage rate in the length and width directions
is 0.46%, and it in the height direction is 0.50%. In the gating system, the tolerance of the center distance between the hot runner
nozzle and the center of the sprue is controlled within +0.02 mm, and the tolerance of the length of the hot nozzle is controlled
within +0.05 mm. Five ejection mechanisms are used for the ejection of complex features of plastic parts. Among them, in the
slider driving lifter compound mechanism, the inclined ejection angle of the lifter is 10° to ensure sufficient core pulling distance. In
the angular cam driving angel slider compound mechanism and the angle pin driving the angle slider secondary core-pulling mecha-
nism, the inclination angle between the the two guide rails is more than 90° to prevent the drive from being clamped. The material of
the formed parts is made of high wear-resistant mold steel 1.2343, and the heat treatment hardness is HRC59-63, so as to meet the
requirements of long life of the mold.

Keywords : seam welding machine ; lubricating oil tank cover ; hot runner ; injection mold ; demoulding ; compound mecha-

nism

AR A PR VR AR AL B AL R A e DUSEEU R E SRS AR B ST, A A
PR LB T ERIR ZRIB 2 R B BRI B AR w5 0 OB 20K, Bt T — /A
LPHSRIC e 66 MUK LAY, M IR DR U S0 3 ANBERIHIL A A B D AL IR S T 9 A
A EV s a1 239 N Do 1) [ D950 8 = K S (S € ) o VA Ef
P — At I PIARRE , ZE IS S M B IR .2 1 R hAE S
527 VH’J%?EEGHEE%&HM%HWJEﬁ&ﬁﬂ%/wn 1.1 #BEEH
MBI XE R 2 — , 5 AT S 2 A AT ot ISP A S B S N 1 B A8
BASVEE : (I0F , B2 WL AR5 1 L — Al S H A
WrFs HH#3 : 2022-07-08
S AES: TR | FRILIE T AR S AE AR BT (). TRERLY L 2022,50(9):87-91, 114,

He Hui. Design of hot runner injection mold for lubrication oil tank cover of seam welding machine[J]. Engineering Plastics Application,

2022,50(9):87-91,114.




]88 TR R

2022 4F 55 50 45,55 9

TAME RS R 194 mm x 105 mm x 67 mm, H.2%
ML 5 ER L, o s RVE s
RS . & TR &R E A,
AVE T ug i v, 20 388 A SR T AR AR
T A AR AR 022 DA e 5 e i & 2 i 42
LR B A 2 6L, TSk i
P IIREIR 2.8 mm,

JE L CIETREIG]
1A S L

1.2 #AtE A

8 T YA i BB AR I T AR SRR B S, 5
B LR G 1 ARG R AR, 3 AR
I AR PR R RS A 54G35HSL 1Y 35% 3% 47 Bk Je
T 66 (4RKF 0.5% ~ 0.8%) A fif /2 1 Vi il Af 75 A Al
FHELR AR HAR R A Sl DR I K, 5 e RS A
M, NI I T T2 (1) {EYE TR 35% BE 2T
B Je g 66 FUkifE 80°CIRE NHLT 4 h, LIFAfA/K
TETE 0.25% VAR5 (2) U AR 28 Rk %
R, LA SR S5 (U e 08 N g T 5 (3) #4
I AE SR FH P BRI
2 AR

SRR AN 2 JT 7 0 P8 7 004 T I RIS s 1
Tho ST I RH R .45 I Ise i AS— 20, ¥Rl
ARRVE B IR 22 AR, RIS Ty Tl 46
TKFR 0.46% , 25 B J7 10) 2R 0.50% AR 43 0 4% '
o 350 BU T Py AR B — 43—, Py T LA I
R B R, Py TR DA A RS s R A s T
I, 4% Py T T E - 4TI, AT 7 1 R Foo 7E
B AL , 80 B8 R U b s w0k
SR DATRTES B TR A2 1 004 7 S SE A S, Ao
SERLT X LT IX LTI IX 3 A e K 3 ) i i,
3 AN DX 8 JBEARE T 1) 55 AR 7 1) Fy AN [, BT, 200
T A AT R B, o R R R
TV, PR AN I ) St M L . 45 —IR 4y
AU AL B BT A&l 2a Fifzs , B X A2 2 48
FRAE i 1T, BB 1A% F [ les i o B e 24
W 2b FioR B XS SRRV FTFe ) 101X, R

i B PR VA et o =X N A 1 I e i
3 A R FE AN [ D ) A T A, %
BN B, A5 AAVE B A MRRE, i P, 4y
RITERE 11 X R A —43 R, Py LA R AHE 41
BERCIUG: B, B ARIER SRS N BE R RL 4 Fy T30S
JBRASE s Py 1T DAL () ASHAE I RE R R0 BRI DL Py 43
UM HEA T 50 20, 43 B 43 34 F, 8] R0 Fs Ta 0 i)
PIAS IR By AL HURD B, IR ; 4% F [a ey
B, AR B p T R 4R A R A LA A B AR Th)
— 2, PR ] LA A [R]— B R A A 7 s R s
B HE F, ey By ORI R T & 55 s S i
FRIE AR, 72 F, a4t R IR & 56 00 AN
PRI 2004 FH Py 43 R 1 Pk 647 )=y 3 43 78, Py 1T LA
LR R B, AL Fy e, DR AL
R (A3 By BRLER ) IISA 2 4% F, s B,
B HAI AT Z0E By BRI H AT i o B XA
ZEPAERY TIL IX, SE i 8 1 A4 F, s i Jsy i il
R AU SER b ST A SRS N A5 A7 4 4
B2 KK, T B PR BE L 2 AN Ry Ay ) 4

g AL

R

(b)
I~ T3 X 5 Py ~ Py—3 BT 5 Fe— P51 5
F, ~F— B 1] 5 B, ~By— Uk
a—/3 X438 b—II [X 432l
&2 syl
3 EAEZMEI(EERE
3.1 BAEH
BORZE NI 3 TR BRI 1B 1 A,

B ELZE G S PRSP AR A AR L



AT HEE < AL

PRI 89

5 SERRLIE

| — —
” | Tt

59 -
60 ] %27

61 (] i : )
62 o |2
63 i I
64— ! e
65— |
66 —1 j |
67 ) | AN
68 — 1 [ | NN

60— | a3

7 |

71

IV A s 2— TRk s 3— ARV 4, 31— RITIASE; 5— 45, 6,745 %8 ; 88K ML, 9— @ (i s 10— N7
N—fET & 12— 13— E 00 14— AE; 15—200ih; 16— 5 17—S, REE; 18—S, #k s 19— ; 20, 30—FRAZ I 5
21, 65— KRB ; 20—l 5 23—THEL 5 24—FRHT ; 25— T0E ; 26— FENIIR; 27— 454E ; 28—t AT 5 29— A7 BHH ; 32—S;, Wbk
33—RVFEE s 34—MT4ET 5 35—S, R s 36— U s 37— RN ; 38— ; 39— MM ; 40—ZhASEMR 5 41— 7T
42— s 43— 5 44— RBRAR ; 45—S, L ; 46—/ s 47— 9 ; 48— B2 5 49, 63— IR MR ; 50—S), By Tk ;
S1—iMGE R e s 52—S,, FREDE (B, AL ) 3 53— HUEE; 54—S,, EIFH (B, IR ) 5 55—S, 4L S6— B b B
ST—HUE I S8—UR22 5 59—S FRITH (B, MU ) 5 60— 85 61—S ELHT I ; 62— FRAIRZZ ; 64— 0] e ; 66— RISz
67—RMEHMRE N HEME (B, IR ) 5 68— PIBEHEM: ; 69—IHELNHT s 70—FTREAT ; 7I—RME W I G — 81 s G,— ARSI 5 Py — P

A 3
WAL 3 s, T8 B A v, RS s 84 56
FR i HE R 36 BRI TR I B Al e AR AR
Jis AU 57 N, SR 5 PR 3 e WA 39 9. R il
HEAHEE 36 T RMAFEBIE R OoRm A HE S, 2
el Gy MW i # IR A B s L 57 1 IR
G, AW 16 9P 1, MGIE A EEE 4
FEE NI 13 5 & 14 43Tk 15 445 16, 41 H
JEEAAEEREN . ER TR 4 oK i, Horp
2 ST R AR 57 B9V AT 1 AR TR L
R 56 A1, 14 T or Al 15 B V8 48 il
L ) A5 A Tl TR A — 0, R R
0.015 mm, 5| <AEREE 0.5 mm.
AR TP E T S NS NI, 43
R T B AL S, I ERER SR T A LA Sy S
TR RHE I G Se VRHTAT SRS AR Pk ik

KR

AL Sp A ET RHIUS LAY Spo anEl 2 FIEL 3
PTG S, A1 T X 72 S0 40848 F i i %
HEFERMAFEEM 17 f118 5 MUK Sy £1X) 11T X
A A Fy e, R R F A 3
4 DL A 29 ~ 35 5 ML Se £ %) 1T IX B, Jli Al
Yee Fy e &, L B R G R 59 ~
63 ; MUY S, £ I IX By il B 4% F, [) | B, Y
Hedie Fy 1) W UCHHGE T 15, H R SR 5 R A
49 ~ 55 5 HUKG Sy B X RV HMEE R B, BRI H I
RHE N RE R Fo I iiesii g, R 2R
FEEA: 45 FIFE 67 ~ 71, ShFERRHIK I &
5 5%, B BUEE 66 FIE 2 2%, Sy Wi H 32, Sc A}
T 59 A1 S, B g 50 EARE 4. B
B K AT T AR B 10 mm.

BRI (R 2 S R A A 46 S, W ER 18, Sy Tk



90 TR R

2022 4F 55 50 45,55 9

32, Sp AHFHL 52, Sy, B B 54, S RHEHL 59, LU
Ko v HE A 36 TR Rl B 56 TR Ik Bl AR A
57 LS 66 RS FMNEE N EEMF 67 M P BEEE
1 68 AT 3 A7 BH 29 FIAN KI4L 34, ) 844 A4
LA FHARELAN 1.2343, $AALFRAEEF HRCS9 ~ 63
3.2 #MORERIERL

PRIE DR E RGN 4 FiR. X7 15
BEE T 2 2NN 1 2508 AK %, 3 2 4 L f Ja%
NAG S FEATIHAY, A 16 DL O 14 45 H Bl
F— 2R g A7 ik, AR F 4 18 R ge iR 4%
il o

HARRR S A 2 K 3
B4 POEBEERS

FESF AR 15 A 3B R 35% 3% 45 15 5
JETE 66 BARL, T 2R THT %) BEAEE 3 38 K, B0 1 SR T
FURE BN BB AE 0.8 um L b TEMUR I DRV &
e, PR R ™ 5 e L B R A A
A, AR 15 76 F, 10 AW 16 78 F, ) ERY28 8 &
PIZ I SE ) S . A AR 39 iR e
S 550 15 LRy LA, 78 F) i L
i H BIRAS E T m W BRAIRAS . R, 7E
FIRAE T I ZE I TR, 205 15 o F, 16 R
SFVRR 2N £0.02 mm, F, [ R SF HBYIR 2N
+0.05 mm,
3.3 BAESHIE T

TE 5 ML B S, 44 e H a7 5
T HURF AW RS, AL Sy B Sc HLIY
Sp MUK Sy MZEA T4 41X A B 7

(1) AL S,o

MUY S, A — P 7 BB AL S A i R AILAS , Floes
BF, B Sy RHTAE 17 RS S, W 18 58 h F, W)
e

(2) Ml S

B Sy &l 5 fi7, Sy 1HR 32 A B HAT Ml i

B AN T BE U, [ R S i T SR 3
FATRFT 29 WD) RERHTIL, Be /il Fy, F, 10 55—
YA . 22 RT3 FiA BT 29 200 fefi FH 4 T
B 73 SEATA BRI, 75 00, S g At T 3 4
31 W M . AR 4 F1 31 A0 $R 0 (0 40 4%
S, TE PR UE AR TR AT S T (9 [R] s, AN 2 F IO
d S KRR AT, Sy TR 32 i FRA7 3% 30
FE BRI 72 HEATRE AL, AL 34 SR FH S e
T, Syt B 32 in o PSR (ZF 3 1
29) HYTH HARHAIIEL 10°, RLAf A 2 08 A g

2 %//
// //ggoé

S
= il
S P

30 727 431293 73
T2 s T3—ARFIBRA A ; AR gi [FIE 2 8] 3
K5 HLAL Sy

(3) ML# Sco

ML Se Nl 6 Frzs, Sc AHEBL 59 4% i1 WA
531 S S 4 D, M D, IR HAZ Fs s, S
YD, 5 D, ZEIfJef R 94.3°, IR P 2 [A] AE
FEAE AT B, Se AHE R 59 BT (Fs 1)) 5
THEETT 1] (F, 18] ) B9 AR 94.3°,

60

9430 64
/

D, D,
D1, D2— 541 ; HAE R4 2R 2.8 3
Bl 6 HLKI S
4) MLty Sy

LAY S, Gl 7 i, iz HLA B 4548 S5 LA S¢
B0, TSR RG2 Sp, B i 50 il AN S AR S,
A5 38— USRS GE R A E Al Sy B
W54, B Sp FUSET, 41T 25 125, S,
B 50 etk Fy s, 5 Z A G — RS
HUEF 53 Fioh Sy AHEHL 52 78 F, [n) YR 1) [ 5E A
—E BB AL, SRl HE TR 74 45 Fy 7]
IR T ) A S, L ER 54, i H 58505



ARTHEE < AL T

H B

PR R 91

552 25 T8 Sp A H 52 SEARHILE S, S, B
He 50 e AT 75 78l Sy B R 54 —E A 5EAL
Fy o] —EHE & B M. Sp R B 52 9 55 #h—4
e e LB & A S A B 51 H ALK
SN ARHE ANBE TR 67 HEATRIE, B 1 MR
A

4 y\\\-_ll

. Ny

7

P

A —

TA—HETUE s 75—E W5 Dy, D,—FH; HAT 45 FE 2./ 3
Bl7 LI S,

(5) HLA Sgo

HUKG Se Wil 8 B, ZEIZ AL v, 20T P
AL T SR R N RERE L 68 T A1
FLHERE , 5 RY s AR 56 T Sk R it SR LA
By 1 T3 2B I R N RE R 68 Toum = AR % —
WA I K B 51 AT RIS S e Ao, By 1k T
SRR S ML 45 81 NS TR BURME SMEE T i
F 67 RS N EEFEE 68 P EFAR

E2 R 3
B8 H S,

3.4 BATAFEAR

i 3 s SR TAES AT

(1) ¥ AN ), 38 i P RS0k
SERIRNE AL o R B HI RS, SR
Vin "

() T, FIEMLEEARSIR , B sh R S S
R, TSRS BBl F, n] iR BEETE Py mih
FTFF, Su RHFAE 17, Sy #HFHE 35, Sp RHFAE 55 F1
LY 60 3 9K Bl 4 I I B S, MR 18, S W B
32,Sp B I HL 50 F1 S BB 61 S8 UM 3h1E

(3) MUK Se BHhLE . BERATIF—EMES, Se
IMEL 45 ShAE, L RHE T B 71 R S EE R S0
67 FHE N BEFE 68 S8 URHE

(4) Tt . BB R SR Ay a2 Jm iR , AR 42
RITIEF 23 FORHT 24 SRREEIE L ERITRAE , 221
MALSRIE 66 L7, H BT

(5) BAi. it e SITBGE AR
4 H£5iE

BEXS TRIEHILIE A i A 5 SRR 35% BT 4
SR JETE 66 PEATTELT Y A EER , XA HZ54 bR
VERAEHAT T3, B SR

(1) B X 35% JLEF 1G5 2 e 66 A1 FHi o) BE 45
FIRATANE, 73 AR S A A 20328 FH e i
FEL 1.2343,

(2) PR IE R ERDRE BV B EAE 0.8 pm LA E

(3) TEW PRI U S LA T, AR TTLLL AT HH AR IO
BIRAE A AT 07 T PR , TOU S R A BB 100

(4) TE25 YRR D G U R AR RN e
UG B b, 3Kl 2 a] A R 20T
90°, LIB SR B AL .

8 % 3wk

(1] k&M, Wi e, KA, 4 2T CAE BRI e i g 1 Bnd
AR (7). 3R Tk, 2017,45(4):56-60.
Di Jinye, Huang Hailong, Song Jie, et al. Design of hot runner
mould for post shell point gate based on CAE technology[J]. China
Plastics Industry,2017,45(4):56-60.

[2] X3 . By 3 fa 2 Rk dm O MU S i e (0],
[ ¥ AE,2021,35(1):103-109.
Liu Hongyan. Design of hot runner injection mold with two types
of multiple core-pulling mechanisms for booster cylinder[J]. China
Plastics,2021,35(1):103-109.

[3] MR, IR, 5 R, RS B I Se A E U
PR SET [J]. TRRERIRIHT, 2014,42(10):79-83.
Xiao Guohua, Cheng Fangqi, Lu Xingxing, et al. Structure design
of secondary side core-pulling slider mould for auto rearview mirror
surface shell[J]. Engineering Plastics Application,2014,42(10):79—
83.

[4] 7B, BT, 2 K EEAC AT SRR R B (0], 9
KR, 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-
0gy,2015,43(9):64-66.

[5] W, B IRHE Shar s, 45 . YR o N RS BRI B T S A5
Frt (3], TSR, 2015,43(4):68-72.
Yang An, Xiao Guohua, Han Liyan, et al. Design of car oil seal cover

(THFE14TT)



114

TSR

2022 4F 55 50 45,55 9

[14]

[15]

[16]

[17]

[18]

[19]

ultrasonic motors[J]. Friction, 2020, 8(2):301-310.

Gu Dapeng, Duan Changsheng, Fan Bingli, et al. Tribological
properties of hybrid PTFE/Kevlar fabric composites in vacuum[J].
Tribology International,2016,103:423-431.

MR, T, T A RIR PR T RS B 3k 5K S e
ZEERHE (7] BRI, 2009 ,29(4):357-361.

Qu Jianjun, Zhou Ningning, Ding Yi. Drive characteristics of

No-load

ultrasonic motor under vacuum and low temperature
characteristics[J]. Tribology,2009,29(4):357-361.

W BRI, WA, 45 R R LR FLAS R R IR PR AR
BhMERE (0] BR3h 52, 2018,38(2):376-380,424.

Luo Jie, Fan Junfeng, Si Yongshun, et al. Driving performance
investigation on ultrasonic motor under vacuum and high-low
temperature environment([J]. Journal of Vibration, Measurement &
Diagnosis,2018,38(2):376-380,424.

Wang Qihua, Zheng Fei, Wang Tingmei. Tribological proper-
ties of polymers PI, PTFE and PEEK at cryogenic temperature in
vacuum[J]. Cryogenics,2016,75:19-25.

Morita T, Takahashi S, Asama H, et al. Rotational feedthrough
using an ultrasonic motor and its performance in ultra high vacuum
conditions[J]. Vacuum, 2003 ,70(1):53-57.

Qu Huajie, Wen Zhongpu, Qu Jianjun, et al. Study on effects of

ultrasonic vibration on sliding friction properties of PTFE compos-

ites/phosphor bronze under vacuum[J]. Vacuum, 2019, 164:1-6.

[20]

[21]

(22]

(23]

[24]

[25]

Lee D J, Lee S K, Kim W S. Precise contour motion of XY
stage driven by ultrasonic linear motors in a high vacuum
environment[J]. International Journal of Precision Engineering and
Manufacturing, 2016, 17(3):293-301.

Liu Xiaoliang, Zhao Gai, Qiu Jinhao. Improving the performance
of ultrasonic motors in low-pressure, variable-temperature envi-
ronments [J]. Tribology International,2021,160. DOI:10.1016/].
triboint.2021.107000.

Liu Xiaoliang, Song Jingfu, Chen Hucheng, et al. Enhanced trans-
fer efficiency of ultrasonic motors with polyimide based frictional
materials and surface texture[J]. Sensors and Actuators A:Physical,
2019,295:671-677.

Liu Xiaoliang, Huang Xiaoming, Zhang Jian, et al. Influence
mechanism of surface texture on the output performance of an
ultrasonic motor[J]. Industrial Lubrication and Tribology, 2021,
73(5):750-755.

Fei Jie, Li Hejun, Qi Lehua, et al. Carbon-fiber reinforced paper-
based friction material:Study on friction stability as a function
of operating variables[J]. Journal of Tribology,2008, 130(4).
DOI:10.1115/1.2966388.

Song Fuzhi, Yang Zenghui, Zhao Gai, et al. Tribological perfor-
mance of filled PTFE-based friction material for ultrasonic motor
under different temperature and vacuum degrees[J]. Journal of Ap-

plied Polymer Science,2017,134(39). DOI:10.1002/APP.45358.

(EEFE )

(6]

(7]

(8]

(9]

internal thread demoulding mechanism and injection mould[J]. En-
gineering Plastics Application ,2015,43(4):68-72.

TRSCIR, BRI, XA 45 G Ay e B 5 0A JR) =
RO HBLRBET (0], TR, 2020,48(7):85-90.

Xu Wengqing, Xiong Jianwu, Liu Shaohua, et al. Design of three
plate point gate mould with inverted layout of electric iron from bot-
tom to top[J]. Engineering Plastics Application,2020,48(7):85-90.
ZRI, SRR, AT L ERE R LT R O TR L BT (0],
FRETAl, 2015, 43(8):45-48.

Li Yuan, Guo Chenguang, Li Weili. Design of the side-core pulling
injection mold for the thin shell of electronic part[J]. China Plastics
Industry,2015,43(8):45-48.

SRAEE VKA 2 i S 2 TE S BT (], TR MR
FH,2013,41(1):57-61.

Zhang Weihe. Design of complicated core pulling injection mold for
car water tank left and right cover[J]. Engineering Plastics Applica-
tion,2013,41(1):57-61.

Wi S, TR . AR B A S T SR [0 LA T,
2013,39(12):52-54.

Yang Zhili, Huang Chengju. Slanted slider inside core-pulling injec-
tion mould for lamp back cover[J]. Die & Mould Industry,2013,
39(12):52-54.

[10]

[11]

[12]

[13]

[14]

SRAES, UK, VEIIE, 4 KRB T I A E R 2
BEST (0], T EEEE, 2019,33(5):102-107.

Zang Weihe, Cheng Yongtao, Xu Shujuan, et al. Design of large
and hot runner injection mold for car rear door[J]. China Plastics,
2019,33(5):102-107.

T g A . FTRR IRV A b T F S R S T BB L B (0]
FRET,2016,44(11):70-73, 126.

Jiang Nanxi. Design on floating side core pulling injection mould
of charging cover for new energy vehicle battery[J]. China Plastics
Industry,2016,44(11):70-73,126.

KT, AR SR T2 R EAE T (M. b B T
Hh A, 2013.

Ye Jiuxin, Wang Qun. Plastic molding process and mold
design[M]. Beijing:China Machine Press,2013.

TLE B L SR AR B [M]. b st ALt R
#t,2012.

Jiang Changyong, Shen Honglei. Design of plastic molding
mold[M]. Beijing:Peking University Press,2012.

BRBHEAX . P4 A B AR a2 B B AR A LR BT 2B i
[3]. ¥k Tolk, 2016,44(9):70-75.

Ouyang Boyi. Inclined multiple ejection mechanisms for automo-
bile instrument cover and injection mold design[J]. China Plastics

Industry,2016,44(9):70-75.



