Chuong 2 : T hiét ké hinh hoc cho sin Ehﬁom nhua

CHUONG 2 : THIET KE HINH HOC CHO SAN PHAM NHUA

A

2.1.Bé day :
2.1.1.Hiéu qua thiét k& :
- Rit ngdn thoi gian chu ky ép phun va ché tao khuon.
- Gidm gid thanh sdn phd&m va khuon.
- Ti€t kiém vat liéu nhya ma van mang lai hiéu qua st dung cho sdn phaim.
- Tranh dugc mdt s6 hdng héc trén san phAm nhu : cong vénh, vét 16m , 15
rong va dudng han ..v...v...
2.1.2. Mot s6 diéu cAn chi ¥ :

Tuy thudc vao tirng loai sin phdm ma bé day sé& khdc nhau, thudng tir 0.5mm
dén 4mm . Tuy nhién, trong mdt s6 trudng hdp dic biét sin phdm cin dat dugc cic
tinh chat nhu cdch dién, chiu nhiét.....thi do day c6é thé day hon. Thuc t& cho thiy bé
diy ctia sdn phim dugc 1am cang méng khi c6 thé va cing déng déu cang tot. Bing
cach nay, viéc dién day long khuon va sy co rit cia nhua 16ng sé dat dudc tot nhat.
Ung sudt trong ciing dugc gidm di ddng ké.

Mot khi nhin thdy sdn phdm khong dd bén thi ta c6 thé :

> Ting bé day (n€u né that sy khong qud day).
> Dung vat liéu khdc c6 tinh bén cao hon.
> Tao cdc gin ting cling hodc cic goc lugn d€ ting bén.

Viéc ddm bdo san phdm c6 bé day ddong déu 1a rdt quan trong vi thdi gian dong
ciing ctia nhya 186ng 14 khic nhau & nhitng phan c6 bé day khic nhau. Khi khong thé
ddm dudc di€u nay thi cdc hdng héc trén bé mit rat c6 khd ning xdy ra. Tuy nhién, ta

c6 thé han ché cic hdng héc bing cich thi€t két cdc doan chuyén ti€p.

Sai= Shen S

Khong tot Tot T6t nhat
— : Chi hu6ng dong chdy cla nhua 1dng.

Hinh 2.1 - C4c cédch thi€t k& phan chuyén ti&p.
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Céc khuyét tat thudng gip khi thi€t k&€ bé day khong phii hop :

T
r t

Hinh 2.2 - V&t 1om. Hinh 2.3 - L trong.

— "

Khong t6t Téot

Hinh 2.4 - Sy uu tién dong chdy khi bé day khdc nhau gdy dudng han va 13 khi.

Hinh 2.5 - Cong vénh.
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2.2.Goécbo:
2.2.1. Hiéu qua thiét ké :
- S4n phdm dugc 1am ngudi ddng déu.

- Gidm kh3 niing sin phAm bi cong vénh.

- Giam sy can dong.
- Nhya 186ng dé dién day long khudn.
- Gidm sy tap trung ¥ng suit. Hinh 2.6 - Géc bo.
2.2.2. Mot s6 diéu canluu y :
Bén kinh bo (bdn kinh trong) nén niim trong pham vi tir 25% d&n 60% bé day sdn
phdm nhung t5t nhat nén 1a 50%. Ban kinh ngoai nén biing ban kinh trong cdng thém

A N g
bé day ctia sdn pham.

Hinh 2.7 - Kich thuéc thiét k& géc bo.
Mot khi diéu nay khong dugc thda min thi sin pham dé bi cong vénh bdi su ngudi
khong déu giita phan nhya bén trong va bé mit ngoii sdn phadm khi€n sy co rit khong

déu. Thém vao dé, tng sudt tip trung ciing ting 1én.

1 ! [ 1 [ [ |
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Hinh 2.8 - Pudng cong thé hién quan hé giita ti s6 R/T va ng sudt tip trung.
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Céc khuyé&t tat thudng gip phdi :

a) b) c)
Hinh 2.9 - a) V&t niit ; b) V&t khia hinh V ; ¢) Nép gdp bé miit.
2.3. Gan :
2.3.1. Hiéu qua thiét ké :
- Ting bén.

- Tdng kha niing chéng udn.

Hinh 2.10 - Tdc dung cda gin.
2.3.2. Mot s6 diéu canluu y :
Bé day ctia gin khong nén vugt qud 1/2 bé day dit gan nhung & nhitng chd vt

liéu it co rit va khong dnh dén tinh thAm my thi c¢6 thé day hon mot chit. Tuy nhién ta

nén cin nhic khi thi€t k& vi diéu nay d& dua dén cdc vé&t 16m trén bé mit doi dién dit
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gin. Thém vao d6, bé day gin cling c6 tdc dong dé€n sy vu tién dong chdy trong qud

trinh ép phun - nguyén nhan dua d€n cdc khuyét tat dudng han va rd khi.

2

t <0.5T
h < 3T h
r>(025+0.5)T
¢ > 0.5°
S > 2T

nniee A

e
R

—_ | b f—

Hinh 2.11 - Thong s6 hinh hoc cia gan.

Chiéu cao gin nén khong vugt qua 3 1dn bé day. P6 nghiéng mdi bén nén tir 1°
dén 1,5° va nhd nhat 1a 0.5°. Bdn kinh chuyén ti€p tai noi dit gin nén bing 25-50%
bé day. B4n kinh nay sé& loai trir kha ning tdp trung ¥ng sud't va cdi thién dong chdy
ciing nhu sy 1am ngudi quanh gan. Khi bdn kinh 16n hon sé& 1am ting nguy cd tao ra vét
16m trén bé mit d6i dién v6i bé mit dit gan.

Cédc gan nén dudc thi€t k& song song va khodng cdch giifa cdc gin nén it nhat Ia
bing 2 1an bé day. Piéu nay giip gidm bét hé thdng 1am ngudi va cdc rdnh thodt khi
trong khuon.

Céc gan nén dudc dit doc theo mot huéng d€ dat do cing vitng tot. Ta c6 thé dit

ngang nhung viéc nay khong mang lai hi€u qué cao biang dit doc.

Hinh 2.12 - C4c kiéu dit gan.
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Bén canh viéc thi€t k€ gan d€ ting bén, ta c6 thé thi€t k& cdc nép gdp d€ thay
thé. Cdc n€p gap nay ciing mang lai hiéu qua khong kém gi cdc gin va ta ciing khong

phdi ton thém nhiu vat liéu va thdi gian lam ngudi.

Hinh 2.13 - Cic ki€u nép gip.
Khi thi€t k€& cdc gan chéo giao nhau thi chd chuyén ti€p nén 13 mot di€m vi cé nhu

vay mdi ddm bio dudc dd citng va kha ning chong lai tng sudt cho sdn pham.

100

Ratio Sr/Sp = 0.69

Hinh 2.14 - Céc ki€u gan chéo giao nhau.
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2.3.3. Gan ting cing :

N R o~ P 2 7 - A N 2 ~ A A
Dung dé ting cing cho cdc géc , mat bén va cdc vau 10i cia san pham.
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Hinh 2.15 -Céc thong s6 dé thi€t k& gin ting cling.
2.4. Vau 16i :
Céc vAu 16i thudng dugc dung dé€ bit vit hay cdc chot
dé 14p rap céc chi tiét lai vdi nhau.
Bé day clia vAu nén nhd hon 75% bé day dit vau, luu
¥ khi ma bé day vaAu vugt 50% thi dé dua d&€n cdc vét 16m

trén bé mit vi &ng sudt tap trung tang. Hinh 2 16 Vas 181
Draft 0.5° (min) 2D

Draft 0.25° (min)

R =0.25 mm min\

R =0.25Tor 0,4 mm mir\

g

w - -
If W > 0.5T risk of sink marks

Hinh 2.17 - C4c thong s thiét k& vau 16i.
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Bén kinh ngoai chuyén ti€p nén bing 25% bé day dit vau hay it nhi't cling biing 0.4
mm d€ gidm ¢ng suat. Mot khi ta ting chiéu siu viu nén 1am ban kinh chuyén ti€p dé
gidm bét sy chuyén dong hdn loan ciia vt liéu trong qud trinh ép phun va giit ¢ng
sud't & mitc nhd nhat. Tuy nhién diéu nay dua dé€n mot hé qud 12 bé mit doi dién dé bi
khuyé€t tat.

Cédc géc con ngoai & mit bén nén nhd nhat 12 0.5° va géc con trong nhd nhit nén 1a
0.25" d€ ddm bao su thoat khuodn.

Hinh 2,18 V€t 1om & mat ddi dién.,

P& bén hon, cdc vau 16i dit cach xa thanh sdn phdm nén thi€t k€ thém cdc gin
ting cing. Cdc vAu nay nén dit cdch thanh it nhat 13 3mm d€ tiét kiém vat liéu va
gidm thdi gian chu ky. Khodng cdch giita hai gin nén bing it nhit hai 1an bé day

N 2 N ~ - A ~ ~ 7 A
thanh sdn pham vi néu dit gan qud s€ khé ngudi.

Hinh 2.19 - Thi€t k€ vau két hgp v6i gin ting cing.

11



Chuong 2 : Thiét ké& hinh hoc cho san phdm nhua

a = wall thicknoss
b = diameter of cora
{at top of boss)

c =250

d =3da

e = 0.9d
minf =0.3a
max f = o

g = ¥ per side (draft angle)

h = 0.6a (at basa)

i = 0.25a (radius cornar)
0.6a (at base)

a = wall thickness
b = diamater of core
{at top of boss)

c= 25|:|
d=2Za
a = %2 per side (draft angle)
f =0.25a (radius cornar)
max g = 0.95d
min b = 0.3g
max h =g
i = 0.8a (at top of gu=seat)

Hinh 2.20 - C4c thong s6 thi€t k€ gin tdng cing.
2.5.L3§ trén san phim :
2.5.1. L6 khong thong :
Chiéu siu cda 16 thudng khong vudt qud 3 1an dudng kinh 16. P&i véi cic 16 c6
dudng kinh nhd hon 5Smm (xap xi 3/16 inch) thi ti 1& nay 1a 2. BE day clia phan vat liéu
dudi cing nén 16n hon 20% dudng kinh 16 d€ loai trir khuyét tit cho mit doi dién.
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Mot thi€t két t8t 1a bé day ciia thanh 15 ludn dong déu va khong ¢ cdc goc sic canh

noi ma cé sy tp trung cla Ung suat.

w

—4 | f=D<5mm— , #—D>5mm °

]
h=3D

L

|
! Section A-A

Hinh 2.21 - C4c thong s6 thi€t k€ 16 khong thong.
2.5.2. Lo thong suét :
Khodng cdch giita hai 16 hoic giita cdc 16 v6i mép ngoai ciia sin phdm nén bing
hai 1an bé day hoic hai 1an kich thu6c 16n nhat dugc do theo chu vi cda 16. Kich thudc
thi€t k& dugc chi § hinh 2.22

— | +D < 5mm

£ h=4D

| 1

S = 2t or 2d (whichever is greater)
Hinh 2.22 - C4c thong s6 thi€t k& 16 thong sudt.

Nén thi€t k€ dé€ hudng clia dong chdy doc xudng theo 16 dé tranh dudng han.Né&u
dudng han & mitc khong chap nhan dugc thi ta khong nén thi€t k& 16 ma sé khoan 10
cho sdn phim sau khi ép phun. Bén trong thanh 16 nén béng nhin dé ting kha ning

dién diy.
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TSt Khang tdt
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Hinh 2.23 - C4c ki€u bé mit 15
2.6. Goc vat thoat kKhuon : (géc thoat khuon)

Ao 2 ~ R 2 A ~ A ~ A 2 A - 2 [N A A
D061 v6i cdc san pham ¢6 gan, vau 101, ranh sdu... hay ¢6 bé mit vat thi ta nén thiét

Al
7

k& géc vat theo huéng md ctia khudn d€ chic ring san phim sé& thoat khdi 1ong khudn
mdt cich dé dang.
Ta c6 thé dua vao db thi sau dé thi€t k& géc vat thich hgp :
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Hinh 2.24 - G6c vat va chiéu cao vat.
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Gid tri géc vat phu thudc vao tinh co rit cia nhya va chiéu cao vat. Thong thudng
gid tri nay nim trong khodng 0.25°-3° cho méi mit bén. Tuy nhién ddi véi nhitng san
phdm c6 chiéu cao cAn vt tif Smm trd xudng thi ta c6 thé khong cin tao géc thoat
khudn vi ma st gifta mit san phdm va thanh khudn 12 khong 16n do viéc x{ Iy bé mit
trong qud trinh 1am ngudi nén san phdm dudc diy ra mot cdch dé dang.

Khi khong thi€t k& géc thodt khudn hay thi€t k& khong diing thi ma sat gifta bé
mit sin phdm va mit khudn sé rat 16n. Khi d6 sdn pham sé& bi ket lai trong khudn
hodc néu dugc ddy ra ngoai di ching nita thi bé mit sdn phdm ciing sé& bi 18i bdi luc

chot ddy qué 16n 1am thun bé miit.

b)
Hinh 2.25 - a) Sdn phdm bi ket lai trong khuon ; b) Sdn pham thodt khuon dé dang.
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