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Chwong 1
CAU TAO KHUON EP PHUN

Muc tiéu chwong 1: Gidi thiéu vé khuén mau va cong nghé ép phun
Sau khi hoc xong chuwong nay, nguoi hoc 6 kha nang:

1) Dinh nghia dwoc khubn l1a gi.

2) Phan biét duoc cac loai khudn phun ép nhya.

3) Gidi thich dwoc cdng dung cua cac bg phan trong khubn

4)  Van dung dwoc quy trinh thiét ké khudn cho san pham

1.1 TONG QUAT
1.1.1 Khai ni¢ém vé khuén

Khuon 1a dung cu (thiét bi) dung dé tao hinh san pham theo phuong
phép dinh hinh, khu6n duoc thict ke ya che tao dé st dung cho mot so
lugng chu trinh nao do, c6 thé 1a mot lan va ciing c6 thé la nhicu lan.

Két cau va kich thudc cua khudén duogc thiét ké va ché tao phu
thudc vao hinh dang, kich thudc, chat lugng va sé luong ciia san pham
can tao ra. Ngoai ra, con ¢6 rat nhiéu van dé khac can phai quan tam dén
nhu cac thong sb cong nghé cua san pham (goc nghiéng, nhiét do khudn,
4p Xuat gia cong,...), tinh chat vat liéu gia cong (d6 co rut, tinh dan hoi,
d6 cung,...), cac chi tiéu vé tinh kinh té cua bo khudn. Khuén san xut
san pham nhuya 1a mot cum gom nhiéu chi tiét Iip ghép véi nhau, dugc
chia ra 1am hai phan khuén chinh la:

- Phan cavity (phan khudn céi, phan khudn c6 dinh): duoc gé trén
tam ¢ dinh cua may ép nhya.

- Phan core (phan khuén duc, phan khuén di dong): duoc ga trén
tam di dong ctia may ép nhua.

Ngoai ra, khoang tréng giira cavity va core (phan tao san pham)
dugc dién day boi nhya néng chay. Sau d6, nhwa dwoc 1am ngudi, dong
dac lai rdi 1y ra khoi khubn bang hé théng lay san pham hoic thao tac
bang tay. San pham thu duoc ¢6 hinh dang caa long khuén.

Trong mot bo khudn phan 16m vao s& xac dinh hinh dang bén ngoai
cua san pham duoc goi 1 1ong khudn (hay con goi la khudn am, khuon
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ci, cdi, cavity), con phan 1i ra s& xac dinh hinh dang bén trong caa san
phdm duoc goi 1a 16i (hay con goi 1a khuon dwong, khudn duc, chay,
core) mot bo khudn cé thé c6 mot hoic nhiéu 1ong khudn va 16i. Phan
tiép xUc gitra 1ong khudn va 161 duoc goi 1a mat phan khudn.

Ehuon am

£

7

. Long khuon

¥ Mit phan khudn

*~= Khudn duong

Hinh 1.1.1.1. Khuén am va khuon dwong o trang thai dong
1.1.2 Phéan loai khuon ép phun

- Theo s tang 1ong khuén:
+ Khuon 1 tang
+ Khubn nhiéu tang

- Theo loai kénh dan:
+ Khubn dung kénh dan néng
+ Khuon ding kénh dan ngudi

- Theo céch bb tri kénh dan:
+ Khubn hai tim
+ Khubn ba tam

- Theo sb mau nhya tao ra san pham:
+ Khudn cho san pham mot mau
+ Khudn cho san pham nhiéu mau

T6m lai, c6 cac loai khudn ép phun sau: khudn hai tim (two plate
mold), khudn ba tim (three plate mold), khudn c6 kénh dan néng (hot
runner system), khuén nhiéu tang (stack mold- tich hop nhiéu long khuén
gidng nhau 18n mot bo khuén) va khudn cho san pham nhiéu mau (tich hop
nhiéu 16ng khudn khac nhau 18n mot bo khudn), loai khuén nay doi hoi
may ép c6 nhiéu dau phun. Ngoai ra con c6 cac cach phan loai nhu sau:
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- Theo lyc déng khuon chia ra loai: 7...50,... 100, ... 8000 tan.

- Theo lwong nguyén liéu cho mét lan phun téi da: 1, 2, 3, 5, 8....,
56, 1200z (ounce-1 ounce = 28,349 gram)

- Theo luc kep khuodn:

Luc kep khuén Kich thudc twong ddi
25 - 100 tan Nho

100 - 500 tan Vira

500 - 1000 tan Lén

Trén 1000 tan R4t Ion

Bdng 1.1.2.1. Phan logi theo lyc kep khuon
- Theo loai pitton hay truc vit.
- Phan loai theo phuong dit dau phun nhwa: nam ngang hay thang dung
- Phan loai theo tén goi cua hang san xuat.
1.1.3 Két cau chung ciia mot by khudn

Ngoai core va cavity ra thi trong bo khudn con c6 nhiéu bd phan
khac. Cac bo phan nay lap ghép véi nhau tao thanh nhiing hé thong co
ban cta b khudn, bao gom:

- Hé théng dan hudng va dinh vi: gém tat ca cac chdt dan hudng,
bac din hudng, vong dinh vi, bo dinh vi, chét hdi,... ¢6 nhiém vu giir
dung vi tri 1am viéc cua hai phan khuon khi ghép véi nhau dé tao long
khuén chinh xéc.

- Hé théng dan nhya vao long khudn: gom bac cuong phun, kénh
dan nhya va miéng phun 1am nhiém vu cung cap nhya tir dau phun may
ép vao trong long khudn.

- Hé thong day san pham: gom céc chot déy, chét hoi, chét da, bac
chot do, tam day, tam git, khoi do,... co nhiém vy day san pham ra khoi
khudn sau khi ép xong.

- H¢ thdng I6i mat bén: gom 16i mat bén, ma I5i, thanh din hudng,
cam chot xién, xy lanh thay lyc,... 1dam nhiém vu thdo nhirng phan khdng
thé thao (undercut) ra dugc ngay theo hudng maé cua khuon.

- Hé thdng thoat khi: gdm c6 nhing rdnh thoat khi, c6 nhiém vu
dua khong khi ton dong trong 1ong khuén ra ngoai, tao diéu kién cho
nhya dién day long khubn d& dang va gitp cho san pham khéng bi bot
khi hoac bi chay.
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- H¢ théng lam ngudi: gom céc dudng nudc, cac réanh, ng dan
nhiét, dau noi,... c6 nhiém vu 6n dinh nhiét d6 khuén va lam ngudi san
pham mot cach nhanh chong.

e
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Hinh 1.1.3.1. Két cdu chung cia mét bg khudn

Chd thich:

1: TAm kep sau

2: Bac dan huéng
3: Tam khuon duong
4: Chét dan huéng

5: TAm khudn am
6: Tam kep trudc

7. Bac
phun

cudng

8: Vong dinh vi
9: San pham

10: B6 dinh vi
11: Tam d&
12: Khbi do
13: Tam giir

14: Tam day
15: Chét d&

16:
hudng

17: Chét hoi vé
18: Bac mo rong

Bac dan

1.2 HE THONG CAP NHU'A NGUOI (Cool runner)

1.2.1 Tong quan vé hé thong cAp nhya ngudi

a) Pac diém
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- Mot hé thdng kénh dan nhwra co ban bao gdm céc thanh phan:

Cudng phun

San phdm + Cuong phun

Mieng phun (sprue)
+ Kénh dan nhya
(runner)
+ Cong vao nhya
BEudi npudi (gate)

cham MNhanh kénh dén

A Cong vaonhua Bag:
Vg cubng
~ \,(\ i ~ phun
Keénh dan chinh ] P
Cuodng
} phun
. énh dan chinh
C 0 e =
]111?1]:1% B Keénhdanphu )0 itaB
P Kénh din phu cata-

Hinh 1.2.1.1. Hé thong kénh dan nhyra

b) Nguyén tac hoat dong

- H¢ thong kénh dan nhya c6 chirc nang phan phdi nhya chay déo tir
voi phun dén cac long khudn. Sy thiet ke, hinh dang va kich thudéc cua nd
anh hudng dén tién trinh dién day khudn ciing nhu chat lugng caa san pham.

- Thong thuong, doi véi khudn cé mot long khudn thi hé thong cap
nhya chi can cuong phun. Nhya dugc cung cap toe may ép phun téi cuong
phun bang cach thdng qua bac cuong phun, sau do truc tieép toi long
khuon.

- V6i khudn ¢6 nhiéu long khudn, nhya duoc cung cap tir voi phun,
qua cuong phun va hé thong kénh dan; sau do, dugc bom vao céc long
khubn qua cac cong vao nhya.

¢) Nguyén tic thiét ké

- Pam bao sy dién day ddng thoi cac l1ong khudn.

- Lya chon dung vi tri miéng phun sao khong cho anh huong dén
tham my san pham va dic tinh co hoc ciia san pham.

- Phai dam bao lay san pham nhanh.

14




Céng vao nhya Kénh din

sprue
ﬂ( runner

=

_____—gate

u ! product
Cubng phun : | \_’:II 3?/

Hinh 1.2.1.2. Mgt s kiéu thiét ké hé thang kénh dan nhwa ngugi

San pham

1.2.2 Pic diém va chirc ning cac bd phan ciia hé thong kénh din ngudi
a) Cudng phun

- Dudi day 1a hinh anh hai loai bac cudng phun cé 2 buléng va 4
bulbng dé gan vao bo khudn.

Hinh 1.2.2 1. Bac cuong phun

Hinh 1.2.2.2. Bac cuong phun
dung 2 buléng

dung 4 buléng

Zilzs:
NS ZIAN
N\¥ AN
Hinh 1.2.2.3. Cudng phun c6 10 xo giam x6c

- Cudng phun Ia chd néi giira voi phun cua may va kénh nhua, c6
nhiém’ vu dua dong nh},ra tir vOi phun cua may dén ~kénh dan ,hoac truc
tiep dén long khuon (doi voi khudn khdng co kénh dan). Hé thong cuong

i

N\
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phun dugc sir dung thong thuong nhat ¢6 bac cudng phun, thuong ding
bac cuong phun dé dé thay thé va gia cong.

- Pé tang tudi tho cua khudn, gin 10 xo dudi cudng phun dé giam
va cham c0 hai cho khuén va voi phun.

- Dung vong dinh vi gan & dau bac cudng phun dé bao dam su dong

tam giira voi phun va cudng phun. Vong dinh vi thudng duoc toi cimg dé
khong bi voi phun caa may lam hong.

Cudng phun o Vong dinh vi
| N j N Voi phun
L = J{ 2
— L —
-
A~

Bac cubng phun
Hinh 1.2.2.6. Ldp ghép giira bac cuéng phun va vong dinh vi
- Kich thuéc cua cudng phun phu thudc vao céc yéu té sau:

+ Khéi luong, d6 day thanh caa san pham, loai vat liéu nhua duoc
su dung.

+ Do dai ciia cubng phun phai phii hop vai bé day cua cac tim khudn.

+ Cudng phun duoc thiét ké sao cho c6 do dai hop Iy, dam bao
dong nhua it bi mat &p luc nhat trén duong di.

- Cach tinh kich thudc:

dg > Sy + 1lmm
dsZ dN‘ 1.5mm
a>1-490

Hinh 1.2.2.7. Kich thuéc cuéng phun cho thiét ké
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buong kinh voi phun
I6n hon cuong phun
khong hop ly

Ban kinh tiép xuc giita

voi phun va phan 16m

cua cudng phun khéng
hop ly

Hop ly

Hinh 1.2.2.8. Kich thuéc hop ly cua cuong phun

- biéu nay bao dam khong c6 khe ho gitra cudng phun va voi phun
khi tiép xdc nhau. Khe hd nhu vay do bi mon co thé 16n dan gay ra mot

sb van dé ro ri vat liéu.

- Goc ¢on ciia cudng phun can phéi di Ién dé thoat khudn nhung néu
qua 16n s& lam tang thoi gian lam nguoi, t6n vat liéu, ton thoi gian cit cuéng
phun ra khoi san pham. Néu gdc con qué nho c6 thé gay ra kho khan khi thao

cudng phun khi mé khudn. Vi vay, gc con t6i thiéu nén 1a 1°.

- Trén khudn, cudng phun duoc lay ra ciing ldc vai lay san pham.
Do do, can ¢6 bo phan kéo cuong phun khi m¢ khudn. Loi dung phan
nhya dé gitr cuong phun lam dud6i ngudi cham.

S

a)

. *E@

b)

c)

E ___________

R

S

P
"

d)

Hinh 1.2.2.9. Cac dang chot dut dudi keo
a) Dang cudng phun duoc kéo nho con nguoc (6t nhat)
b) Dang cudng phun chit “Z”” (tt)
¢) Dang cudng phun duoc kéo nho ranh vong (it dang)
d) Dang cudng phun duoc kéo nhd ranh chét day dau bi (it ding)

17



- Cach tinh kich thudc phan dau giut dudi keo:

(01.02)-4 0,8d

——g— =}

. Y
7T

b

!
_°e

Hinh 1.2.2.10. Kich thuéc phdn giut dudi keo

0,84

b) Kénh din nhua

- Kénh dan nhya la doan ndi giira cudng phun va miéng phun. Lam
nhiém vu dua nhya vao long khuoén.

- Vi thé, khi thiét ké can phai tuan thu mot s nguyén tac ky thuét
dé dam bao chat lugng cho hau hét san pham. Sau day 1a mot sé nguyén
tac can phai tuan thu:

+
+

+
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Giam dén muc toi thiéu su thay doi tiét dién kénh dan.
Nhua trong kénh dan phai thoat khuon dé dang.

Toan bo chiéu dai kénh dan nén cang ngan cang tét, dé cé thé
nhanh chong dién day long khudn ma tranh khdng mat ap lec
va mat nhiét trong qué trinh dién day.

Kich thudc caa kénh nhya tuy thudc vao tung loai vat liéu ma
khéc nhau. Mot mat kénh nhya phai di nho dé lam giam phé
liéu, rat ngan thoi gian ngudi (anh huong dén chu Ki cua san
pham), giam luc kep. Mt khac phai da 16n dé chuyén mot
luong vat liéu dang ké dé dién day long khudn nhanh chéng
va it bi mat &p luc.



Kénh nhua chinh

Hinh 1.2.2.11 -Kénh dédn nhya

© Mat phan khuén

Tot Tét Tét Kém Kém  Kém
nhat

Hinh 1.2.2.12. Mgt s tiét dign kénh ddn
- Sau day la bang so sanh giira cac tiét dién kénh dan:

Logi kénh dan Uu diém Nhuge diém

Tiét dién tron - Dign tich bé mat cit | - Kho vi phai gia cong
nho nhat. trén hai nua khudn
-t mét nhiét, it ma sat. | nhung hién nay may
- C6 I6i nguoi cham | & cong CNC da

gidp duy tri nhigt va gp | KN4C  phuc —duoc
XUAL. nhugc diém nay.

D =Tmax + 1.5 mm
Tmax: bé day thanh
I6n nhat cua chi tiét.
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Tiét di¢n hinh thang
hiéu chinh

W=125xD
D =Tmax + 1.5 mm

- Chi xép sau kénh dan
tiet dién tron vé tinh
nang.

- Gia cOng trén mot nira
khuén.

- Tén nhiéu vat liéu
hon.

- Mét nhiét nhanh hon
kénh tron do dién tich
bé mat I6n hon.

Tiét dién hinh thang

W—‘-.
////l/// v P94

N\t

W=125xD

- Gia cbng trén mgt nia
khuon.

- Tén nhiéu vat liéu.

Tiét dién hinh chi
nhdt va niza hinh tron
Ll L L L

&\ '\\'\\k\s

\\W

- Gia cong dé.

- Do tiét dién nguoi
khong déu nén lam
ting ma sat, ap XUt
khong déu.

- Kho thoéat khuén, ma
sat lon.

Bdng 1.2.2.1. So sanh tiét dién 1 so kénh dan
1 - Thiét ké kénh ddn ngugi
- Loai tron dugce dé nghi st dung, loai ndy cho phép vat liéu chay

tot nhat.

- Loai hinh thang va loai trung gian ciing c6 thé dugc dung. Tuy
nhién, dong chay cua nhya ti long khuon bi han ché hon boi kiéu
thiet ké c6 khuynh hudng lam giam sy nguoi cua vat liéu trong hé

théng rénh dan.

- C4c loai con lai khong duoc dé nghi do khong ¢ dong chay tdi
wu va 1am nguoi vat liéu nhanh.Néu vat liéu nguoi nhanh thi vat liéu
trong khuon khong c6 do nén phu hop, vi vay gay ra hién tugng co ngot
hodc mot s khuyét tat khac.

2 -CA4c yéu té anh hwong dén thiét ké va kich thwéc ciia kénh dan

Kich thudc cua hé théng kénh dan bj anh huéng bai nhiéu yéu to.

20




Vit liéu nhya (tinh déo, thanh phan

hod hoc, thoi gian dong dic, d6 mém

hod, nhiét d6 mém hoa, do nhay véi
nhiét do, do co rat,...)

Kiéu khuon (liy xuong keo tu
dong hay ban tu dong, hé théng
diéu khién nhiét do cua kénh
dan,...)

May (loai kiém, &p luc phun, toc do
phun)

Thoi gian lam lanh

Chét luong san pham yéu cau

Su that thoat nhiét

Do nhin bé mit

Su ma sat

Kich thudc san pham (chiéu dai dong
chay)

Tinh kinh té,....

Vit liéu lam khudn

Bdng 1.2.2.2. CAc yéu t6 anh hirong dén thiét ké va kich thwéc cia kénh

dan
3 - Yéu cau cia kénh dan

Yéu cau cua kénh dan 12 mot trong nhiing yéu t6 quan trong dé cé

maot thiét ké tdt.

Pién day véi duong han la nho
nhat

Khong dinh keo va kénh dan

Do bong bé mat ciia kénh dan cao | Nhya di chuyén nhanh va theo con
duong ngan nhat @é sy that thoat

nhiét va p xuat l1a nho nhat

Vit lidu di vao cac 1ong khuédn tai | Tiét kiém vat liéu, néu tiét dién qué
cac cong véi cung mot thoi gian, | 16n thi thoi gian lam lanh tang, con
ap xuat bang nhau va nhiét do la néu tiét qua nho thi thoi gian dien

nhu nhau day ting
Khong can tré dong chay Thoi gian dién day trong chu ky la
, A 4o A SR ngan nhat
Céc phan tir nhya co6 cung toc do

chay

Bdng 1.2.2.3. Yéu cau cia kénh ddn

Kénh dan c6 nhiéu tiét dién khac nhau, tuy nhién, viéc chon kiéu
tiét dién nao 1a téi vu nhat thi con tuy thudc vao nhiéu yéu té. Trong
qué trinh thiét ké, can chu y dén cac yéu cau dat ra, két hop véi cac
vu-nhuge diém cua ting loai tiét dién dé c6 su chon lwa dung dan.
Ngoai ra, dé dam bao san pham 6n dinh, d6 dai cua ranh dan tir cudng
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phun téi mdi 10ng khudn phai co cung do dai va duong kinh. Phai tinh
toan, bo tri sao cho, cac long khuén trong mét khudn cd sy can bang
dong chay va ap xuat.

_Bang du6i day cho dwong kinh cua kénh dan theo d¢ dai cia kénh
va bé day san pham.

Puong kinh rdnh din | Chiéu dai t6i da (mm) | D6 day t6i da (mm)
(mm)
3.18-4.75 152 4.75
6.35-7.94 304.8 12.7
9-53 381 19.05
Bdng 1.2.2.4. Buong kinh cia ranh ddn theo dg dai cua rdnh va bé day

san pham

- Ngoai ra, dé so sanh cac loai kénh dan co thé sir dung chi sb
duong kinh thuy lyc va su can dong.

Khi duong kinh thuy lec cang 16n thi sy can dong cang bé, c6 thé
tinh dwong kinh thuay luec dya vao cong thirc sau:

Trong do:
Dn: duong kinh thay lyc (mm)
A: dién tich mat cit ngang (mm?)
P: chu vi mat cit ngang (mm)
Ngoai ra c6 thé tinh toan kich thuéc kénh dan theo céc cong thic sau:

Wwi/2 p1/4
D=——
3,7
Trong do:
D: duong kinh kénh dan (mm)
W: khéi lugng san pham (g)
L: chiéu dai kénh dan (mm)
Hoac:

D=D". f
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Trong do:

D’: duong kinh kénh dan tham khao

fL: hé s6 chiéu dai

Dung 3 dd thi sau dé xac dinh D’ va fi.:

| vat lidu: PS, ABS, ®| Vit lidu- PE, PP,
me[ SAN, CAB 70| PA, PC, ROM
E00) &00
/'\ S00) =00
c: C)
400 - 400
© o
00 300
200 - 200
/P“ m, /T e 'P/
100 100 & o ]
o 1]

223333 445 3536 637738 83 225335445 35568 63773 8 83
D’ (mm)
G: khdi lugng san pham (g)
S: bé day danh nghia thanh san pham (mm)
Biéu dé 1.2.2.1. Mdi quan h¢ giita dwong kinh kénh dan tham khdo voi
khoi lwong san pham va be day thanh san pham

D’ (mm)

L (mm)
&

Biéu dé 1.2.2.2. Quan hé giira hé sé chiéu dai va chiéu dai kénh dan

M&i quan hé gitta duong kinh kénh din chinh va kénh dan nhanh
nhu sau:

D.=D, . N3

c
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Dc: duong kinh kénh dan chinh (mm).
Dn: dudng kinh kénh dan nhanh (mm).
N: s6 nhanh ré.

Kénh nhya phai duoc thiét ké dé dién day long khudn dung ti 1¢
quy dinh dé tranh vuot qua luu lugng dan den sy co, bi cong vénh. B¢
tranh dugc diéu nay can phai c6 sy can bang h¢ thong kénh nhya.

Kénh nhua 5Kénh nhya 8Kénh nhya 6
miéng phun miéng phun miéng phun

Kénh nhya 10 miéng phun Kénh nhya 12 miéng phun
Hinh 1.2.2.13. Mét sé dang kénh nhya

Hinh 1.2.2.14. Kénh nhya 32 miéng phun
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¢) Miéng phun
- Miéng phun 12 phan nam giira kénh dan nhya va long khudn.
- Khi thiét ké miéng phun can chi ¥ cac diém sau:

+ Miéng phun can phai dat ¢ vi tri sao cho dong nhya chay vao
noi c6 be day thanh 16n nhat dén nho nhat dé vat liéu co thé
dién day san pham.

+ Vj tri miéng phun tdi vu s& tao dong nhwa chay ém.

+ Dt mi¢éng phun ¢ vi tri khong quan trong cua san pham Vi
noi dat miéng phun c6 khuynh huéng ton tai tng xuat du
trong qua trinh gia cong.

+ Migng phun can dit ¢ vi tri sao cho c6 thé tong hét khang khi
ra khoi 10 thoat hoi ma khong tao bot khi trong san pham.

+ Dat miéng phun sao cho khong dé lai duong han, nhat 1a khi
su dung nhiéu miéng phun.

+ DO voi céc vat tron, try can dat migng phun tai tam dé duy tri
tinh dong tam.

+ Miéng phun thuong duoc gitt ¢ kich thudc nho nhat va duoc
ma& rong néu can thiét. Tuy nhién, cin xem xét dé han ché
thoi gian thuc hién thém nguyén cong cit va tranh tao vét
trén san pham.

- Céc kiéu miéng phun théng dung:

1 - Migng phun truc tiép

Thuong dung cho céac khubdn cé mot long khudn, noi ma vat ligu
dugc dién vao khudn mot cach tryc tiep ma khdng qua hé thong kénh
dan. Do do, viéc mat dp trong qué trinh dien day la rat be, tuy nhién, dau
vét dé lai trén san pham Ién va phai mat thoi gian cho qué trinh tach
cuong phun.
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Cong phun trye tiép

Hinh 1.2.2.15. Miéng phun truc tiép

Miéng phun triec tiép Vét miéng phun

San pham

u

Hinh 1.2.2.16. Miéng phun truc tiép va vét cdt dé lai trén san pham

Kich thudc danh cho viéc thiét ké:
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Vo1 phun
dy
d=dy+ 1mm

2.4

D=t+15mm

Hinh 1.2.2.17. Miéng phun tryc tiép

Mat phan khuon

Hay:
Al 23"
R1 1.5 mm (0.06”)
D1 (1.25 — 4) xT1 (bé day san pham)

L

—~ |-D1
Hinh 1.2.2.18. Thiét ké miéng phun

U




2 - Migng phun diém chét

Kiéu nay thong dung voi ciu trac khudn ba tim hoic nhiing 10ng
khuén 16n can nhiéu miéng phun, hoic cho loai khudn cd nhiéu long
khudn. Hé thong kénh nhya thuong 1a hinh thang hay hinh thang hiéu
chinh & tiét dién ngang dé tién viéc gia cong va lap chbt kéo miéng phun
khi mé khuon. Uu diém cua loai nay 1a c6 thé bé tri nhidu miéng phun
vao 1ong khuon d6i véi nhiing long khudn Ién, gilp cho viéc dién day
nhanh chéng va tét hon. Tuy nhién, c¢6 thé gay qua nhiét ddi véi loai vat
liu c6 cau tric soi dai va c6 do nhat kém.

Miéng phun diém chét

R ~ Cuéng . .
Kénh dan phun Puodi ngudi
cham

Vét miéng phun

> s R N
L

N — ™

San pham

Miéng phun kiéu

( diém (chét)

Hinh 1.2.2.19. Miéng phun kiéu chot

Kich thudc caa miéng phun diém chét quan trong, néu diém chét
qua to hoac phan con qua nhé thi dau vét caa no thay rat rd.
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Kich thuéc danh cho viéc thiét ké:

B
0.8d 4 60
|w v O.Sd
1% hoac 17}
e d=0.6s o e d=0.6s

Hinh 1.2.2.20. Kich thiréc cho thiét ké miéng phun diém

Mau kéo kénh dan cat xuzong keo

1:}' //
W%/
2 (72

J/
|
& / -E / r
\\ i '; - /{//:
% %

)

Q

D =a+15 mm

K

NN

[l
4 Ll P ' #
/3 :

",
. ' \\:\\
WO RN

“ - \\:\\' A . ~
ANNNAN TS CANNNN

Hinh 1.2.2.21. Miéng phun kiéu diém chot
Tot

E :
e
=

Lad

Khéng tot

L3 |

Hinh 1.2.2.22. C4c kiéu 16 chét kéo kénh ddn
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Vong dinh vi

Z Tam kep trén
) A 4
C
| I— /
Chot ham >

‘ thdo
E =) khuon
Hinh 1.2.2.23. V; tri chot kéo trén khudn

3 - Miéng phun cgnh

Cubng phun

San pham

Cong vaonhua

o

Hinh 1.2.2.24. Miéng phun cagnh

La kiéu migng rat thong dung né co thé sir dung cho cac loai san
pham c6 thanh mong hoac trung binh boi két cau don gian va khéng can
dd chinh xéac cao.

Miéng phun kiéu canh dwoc dit trén mat phan khuén, va dién day
Iong khudn tir bén hong, trén hay dudi.
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Mat phan khudn Khudn cai

N

Ehuodn duc

Hinh 1.2.2.25. Mi¢ng phun cgnh
Kich thuéc khuyén dung cho thiét ké:

L=(0.8—-09 xR
| = 0.6 —0.7 bé day thanh san pham
C=0.8—1.5mm
T=1->5mm
Hinh 1.2.2.26. Mi¢ng phun cgnh
Hay:
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O

L =0.08 inch (2 mm)
T=(05—0.8)xt
W=(2-4)xT

Hinh 1.2.2.27. Mi¢ng phun canh

Hodc: bé day thuong bing 80-100% bé day thanh co thé dén
3.5mm va bé rong tir 1—12mm. Chicu dai mi¢ng phun khong qua 1mm,
0.5mm |a gid tri toi vu.

Hai cach thiét ké khac nhau caa miéng phun canh:
Do con la 30-45°

Mit phan khuén

Ban kinh
R=0

Hinh 1.2.2.28. Miéng phun cagnh
Do con la 10-20°
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Mit phin khuén

Hinh 1.2.2.29. Miéng phun canh
4 - Migng phun kiéu géi

Twong tu nhu miéng phun kiéu canh, chi khac 14 miéng phun niam
lap trén bé mat san pham.

Hinh 1.2.2.30. Miéng phun kiéu goi
Kich thuéc danh cho thiét ké:

< lmm
_—— -—
Mit phan khuon
\ ) Y A ‘ 50%T
4 [ J J
Bé day thanh khudn - L

T
Hinh 1.2.2.31. Kich thuéc miéng phun kiéu goi
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Kich thuoc bang 10-80% bé day thanh, bé rong 1—12mm. Chiéu
dai miéng phun khéng qua 1mm, t6i vu la 0.5mm.
5 - Migng phun kiéu then
~ Thuong ding cho c4c san pham mong va phang nham giam g
Xxuat cat trong khuon. Luc cat cao tap trung xung quanh miéng phun bi
han ché boi then, then nay dugc cat sau khi m¢ khudn.

Hinh 1.2.2.32. Miéng phun kiéu then
_ Kich thuéc thiét keé: Be rong nho nhat 1a 6émm, bé day nho nhat
bang 75% chiéu sau long khuon.
6 - Migng phun kiéu dwong ngam
~ Loai nay cling rat théng dung, co uu diém 1a né ty Qe“it khi san pham
bi day ra khoi khudn. Dgc bi¢t voi kieu migng nay co the dat nd trén cac
duong hoa van, duong gan dé an di cac dau vét cia miéng phun.

Hinh 1.2.2.33. Miéng phun kiéu diwong ngam

fL 3 1

b
&
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Hinh 1.2.2.35. Miéng phun ngam dang cong
~ Miéng phun kiéu dwong ngam thuong duoc ding cho khuon hai
tam c6 nhieu long khudn. Khi thict ke san pham nho va can cat kénh dan
¢ mat bén. Co hai loai: mi¢ng phun ngam dang thang va miéng phun
ngam dang cong.
a) Miéng phun ngim dang thang

f

—

Loai dung chét day Loai dung két cau long khuén

Hinh 1.2.2.36. C4c logi miéng phun ngam dang thang
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Hinh 1.2.2.37. Qua trinh cat miéng phun ngam dang theang

b) Miéng phun ngam dang cong
L

Loai ding chét day Loai diing két cau long khudn
Hinh 1.2.2.38. Qua trinh cdt miéng phun ngam dang cong
Kich thuéc thiét ké:
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Hinh 1.2.2.39. Kich thiréc cho thiét ké miéng phun ngam tiéu chuan
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X X
—>25
D

D=4-6mm (0,16 — 0,235 inch)
D-di=4-6mm
r=(25-3)xdl

Li>L;

d1, d2 hinh con nghiéng tir 3 — 5°

Hinh 1.2.2.41. Kich thuéc cho thiét ké kénh dan va cuéng phun kiéu ngam

03—-2mm ; <0.5mm
90

I P SN
Wb \< b
I . d h 4

i = F

-~

0.8—-25mm
Hinh 1.2.2.42. Kich thuéc cho thiét ké miéng phun ngam dang cong
7- Miéng phun kiéu bing
C6 kich thuéc mong nhit so V('Yi’ cac loai khgc, loal n?y khﬁng
thong dung lam, str dung cho cac chi tiet c6 canh thang, c6 thé dung dé
khac phuc hién twong tao dudi. Dau vet cua mig¢ng phun rat I6n va chi phi
cat bo miéng phun duoc tinh vao san pham. Phu hgp cho san pham lon

va phang (dac biét 1a san pham lam bang nhya Acrylic) vi n6 gilp giam
d6 cong vénh cho san pham nho su phan bb dong déu.
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Miéng phun
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Kménh
-~ dan

Miéng phun
dang biang

Hinh 1.2.2.43. Miéng phun kiéu bing

Miéng phun kiéu bang ¢6 chira mot kénh dan va mot miéng phun
doc theo chiéu dai cua kénh dan do6 noi véi long khudn.

Hinh 1.2.2.44. Miéng phun kiéu bang
Kich thuéc thiét ké:
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vét cf‘mg vao nhua
Chi tiét

Kich thuwde ding cho thiét ké:

D=8+ (4/3)S+ k (mm)

k =2 v&i san pham cé d6 dai dong chay ngan va dai
k =4 v&i san phim c6 6 daidong chay daiva méng
L= 0.5~ 2 (mm)

H=(02=0.7)S (mm)

Hinh 1.2.2.45. Kich thuéc cho thiét ké miéng phun kiéu bang

Kich thugc cua miéng phun kiéu nay mong, khoang 0.2—0.6mm,
duong kinh cuaa kénh dan song song thuong 0.6—1mm.

Miéng phun kich thuéc nho, day 0.25—0.5mm. chiéu dai coa
migng phun ngan, tot nhat tr 0.5—1mm.

8- Miéng phun kiéu quat

Miéng phun kiéu quat thuc chat cling la miéng phun canh c6 bé
rong bi bien doi. Miéng phun kiéu nay tao dong chay ém va cho phép
dien day long khudn mot cach nhanh chong nén rat phu hop véi nhing
san pham I6n va day. Tuy nhién, phai chi phi cao khi cat miéng phun.
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Kénh dan

Miéng phun quat

Hinh 1.2.2.46. Miéng phun kiéu quat

Vét

~

Chi tiét

Chi tiét

Kénh dan

Cudng phun

A -
Cong vao nhura

Hinh 1.2.2.47. Miéng phun kiéu quat va vét miéng phun dé lqi trén san
pham

Miéng phun kiéu quat nén 1am c6n & ca bé rong 1an bé day dé co
mat cat ngang khong doi, dieu nay giup:

- Van téc chay 13 hang sé.
- Toan bo bé rong duge dung cho luu lwong.

- Ap xuét nhu nhau qua toan bé rong.
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Kich thuéc cho thiét ké:

Ch1i ¥ : S dung kénh din tiét
dién tron

e

Ll
" SRCR
L) T,

L =2mm

T=(05-08)xt

o |

D —

Hinh 1.2.2.48. Kich thuéc cho thiét ké miéng phun kiéu quat

Bé day cua quat twong d6i mong c6 méi quan hé véi bé day cua san
pham. Thong thuong, bé day t6i da cua céng hinh quat khong vuot qua
80% bé day cua san pham. Néu san pham quéa méng - 0.8mm - thi bé day
ctia cong phun co thé chon 1a 0.7mm. Bé rong cua cong quat thudng tir
6mm dén 25% chiéu rong cua tdm khuon. Bdi véi nhitng san pham 16n
bé rong thudng bang chiéu rong caa long khudn.

9- Migng phun kiéu dia

Thudng dung cho cac chi tiét dang try rdng ma c6 yéu cau cao vé
d6 dong tam va khong cé duong han miéng phun, kiéu nay thyuc chit 1a
miéng phun mang bao vong quanh thanh san pham. Khi nhya qua cudng
phun, nhd mang phun vong quanh thanh san pham ma 1ong khuén dién
day mot cach dong déu.

Miéng phun kiéu dia
. o Miéng phun

Hinh 1.2.2.49. Miéng phun kiéu dia
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Kich thuéc cho thiét ké:

1

ui;

L <1mm

‘©

Hinh 1.2.2.50. Kich thuéc cho thiét ké miéng phun kiéu dia

Sprue
Disc
Land R t=0.1-0.17mm
\ l T=5— 10 mm (tuy
/| J T thudc vao kich thudc cua

i

san pham)
= @d Product o
- » Glatr1D-g:1—>5mm
@D | moi bén

Y

Hinh 1.2.2.51. Kich thuéc 1 kiéu miéng phun dang dia khéc
10- Miéng phun kiéu vong

Miéng phun kiéu vong thich hop cho nhitng san pham c6 dang tru
dai ¢ tiét dien mong, gitp han ché vét han, khong khi bi ket lai trong
qua trinh dién day va giam (ng xuat tap trung quanh miéng phun. C6 hai
loai miéng phun kiéu vong: vong ngoai va vong trong.
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Kénh dindangvong  Keénh din

Hinh 1.2.2.52. Miéng phun kiéu vong

Kénh din Cudng
dang vong

Cudng phun

Céng
Vao \ ) Chl
nhua Coéng  tidt

Chi tiét vaonhua

Hinh 1.2.2.53. Miéng phun kiéu vong ngoai va vong trong

D=S§+1.5= (4/3)S +k (mm)
L =0.5+15 (mm) N
H = (2/3)S = 2 (mm) i

r=025 (mm)

k=2 mm véi san pham c6 dd dai dong chiy ngin

va dai

R Y
3

k =4mm v&i san phim c6 d6 daidong chay diiva 5

mong
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a) Thiét ké cho miéng phun kiéu vong ngoai
b) Thiét ké cho miéng phun kiéu vong trong
Hinh 1.2.2.54. Thiét ké mi¢ng phun kiéu vong

Kénh



Miéng phun kiéu vong ngoai c¢é bé rong 0.25—1.5mm

11- Migng phun kiéu nan hoa

Con goi la c6 nhiéu miéng phun, thuong dung cho nhitng san pham
co qh‘lnh ong, dé cat bo va tiét kiém duogc vat licu. Nhuge diém la san
pham c6 thé bi dudng han va khong tron hoan toan. Kich ¢& duong kinh
thong thuong cua cong la 0.8—5mm.

Hinh 1.2.2.55. Miéng phun kiéu nan hoa
d) Pudi ngudi cham

Dé phan vat liéu & chd ré nhanh khong bi dong dac sém gay nghén
dong nén thiét ké thém dudi ngudi cham. Pudi ngudi cham s& gilp qua
trinh dién day dién ra nhanh va tét hon. Thuong nam ¢ nhitng nhanh giao
nhau ctiia kénh dan.

D
Dong chay nhya 4

{ ”
;

Hinh 1.2.2.56. Dudéi ngudi cham

1.2.3Vidu

Hinh 1.2.3.1. Khép mém
- Khuon c6 4 1ong khuon dugce thiét ké nhu sau:
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Hinh 1.2.3.2. Hé thong kénh dan nhyra cho 4 1ong khudn
- Khép mém cd bé day 16n nhat 1a 8 mm, bé day nho nhat 1a 1.5mm.

+ Cudng phun c6 kich thuéc nhu sau:

Dau phun
N\ may ép

rﬂ §\R=1—2mm BJ\IIA

0.125-0.75mm y
mdi bén 4@_
Ce2Tpe+15mm oa=15°

B>A+1mm mnua%

=7
]

Hinh 1.2.3.5. Chon kich thuwéc cuéng phun
C>Tmax+1.5=4+1.5=55mm
B>2+1=3mm

Tana 2%3 L=35mm

+ Chon kénh dan cé tiét dién 1a hinh tron

Hinh 1.2.3.3. Kénh ddn hinh tron



- Buong kinh kénh dan theo ly thuyét
t=8mm=>D=8+15=95mm

nhung do san pham ¢6 kich thudc nho nén chiéu dai dong chay
ngan (40mm) va chon vi tri COng vao nhya tai phan day nhit cua san
pham nén san pham dé& dién day. Do d6, chon duong kinh kénh dan chinh
4mm, dudng kinh kénh dan phu 2 mm va ding phan mém CAE dé kiém
tra lai kha nang dién day san pham.

+ Chon miéng phun kiéu diém:

| B
I 0.8d

B\‘ ¢ &
E‘\:

[ 1—5 hoac | l‘_li
d=0.6s o le d=06s

N

S
Hinh 1.2.3.4. Chon miéng phun
Do thiét ké 2 cong vao nhua nén chon:
Chiéu dai miéng phun: L =2 mm
buong kinh miéng phun: W =1 mm
1.3 HE THONG CAP NHUA NONG (HOT RUNNER - HR)
1.3.1 Nhiém vu, yéu céu, lgi ich va han ché
a) Nhiém vu

Dua nhya nong vao trong long khudn khi dong nhya nong di ra tir
may ¢p va luon gilr nhya nong chay trong hé thong kénh dan. Néu mot hé
thong HR khong dugc thiét ké dung thi viéc chon hay ché tao ra né c6
thé gay ra sy hu hong & san pham nhu ran niit, cac vét niit & cac thanh

phan khuon, sy nho giot, kéo soi,...
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Hinh 1.3.1.1. Hé thong cap nhira néng

b) Yéu cau ky thuat

- Nhiét d6 phan bd dong nhét trén toan dong chay. Diéq nay cé
nghia la hé‘thf)ngvcép nhiét phai dén bu lu’(_mg nhiét bi mat, hé thong cégh
nhiét va di¢u khién nhiétqd() chinh xac co6 thé d{an bu lu'()ng nhiét bi thiéu
khi nung va tao nhiét d 6n dinh trén toan hé thong kénh dan.

- Phai giam t6i thiéu kha nang mat &p xuét trong khi dong nhya néng
chdy qua kénh dan. DBieu nay yéu cau phai lya chon can than kénh dan va
miéng phun (duong kinh va chiéu dai), ché d6 lap rép gitra cac chi tiét.

- C6 kha nang diéu khién trang thai miéng phun nhu mot céi van
nhiét (thermal):

+ Ma¢: khi phun nhya vao long khuon.
+ Pong: khi mé khudn lay san pham.

- Duy tri viéc can bang dong, nghia la dam bao viée dién day cac
long khu6n dong bo.

- Chéng o ri trong hé thdng.

- Trong maot sb truong hop, phai dé doi mau.

- Tinh bén, dic biét 1a bo phan cap nhiét.

- D& Iap réap vao khuon.

- D& dang 1am sach va thay thé cac thanh phan bi mon hoic hong.

- Binh vi chinh xac bé mit cua dau phun (nozzle) véi bo gia nhiét
(manifold) va khu vuc lam kin nozzle.
- Tam manifold phai ché tao chinh xéc cac kich thude dinh tm céc
I6 d¢€ gan nozzle va bé day manifold.
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- Phai cho phép tim manifold va nozzle gian no.

- Phai chii y dén céc h¢ thong day dién tro. Phai chic chan hé théng
day dién tr¢ khdng tiép xdc truc tiép vai manifold ndng.

- Str dung nhiing chi tiét & phu nhitng noi can thiét.

- Cung cap nhimg dudng day hop Iy cho cac nozzle, cap nhiét tro
va bo phan gia nhi¢t manifold. Cac day phai duwgc huéng ve mot hop
terminal (thuong thi né dwgc dat trén dau cua khudn) trén canh khudn co
bi dung cham khi van hanh khu6n. Khéng dugc nhoi nhét va uon day qué
nhiéu. Phai dam bao cac day dan cé nhitng ghim gai hoac vo boc.

¢) Loi ich khi sir dung

- Giam thoi gian chu ky ép.

- Han ché duoc viéc sur dung kénh dan ngudi (Cold Runner) c6 the
c6 nhitng phé liéu sét lai hoac phai nghién lai.

- Giam luong nhua tiéu thu trong khuén.

- Rt ngan dwoc viéc 1ang phi nhya trong tién trinh tuan hoan (phén
loai, nghién lai, luu trit...), tir d6 dan dén viéc tiét kiém lao dong va giam
nang lugng tiéu thy.

- Cai thién do bén va chat lugng chi tiét.

- Giam ap xuat phun.

a) Cold Runner b) Cold Runner-HR ¢) HR
Hinh 1.3.1.2. So s&nh sy 1ang phi phét sinh trong khuén
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Trén hinh a, véi Viéc st dung hé théng Cold Runner, thé tich cudng
phun vao khoang 25cm?®; trén hinh b voi 1 hé théng Hot Runner don gian
goém 4 voi phun va 1 he théng Cold Runner ngin, thé tich cuéng phun
giam xudng con Scm?; trong khi ¢ hinh ¢ 1a hé théng hoan toan Hot
Runner véi 16 voi phun, cudng phun va kénh dan hoan toan bi loai bo.

_ Sur dung khudn dang (b) s€ giam dugc 20% su lang phi chi voi 1 he
thong Hot Runner c6 gia vira phai.

Str dung khudn dang (c) sé& rat dét tién nhung s& giam téi da su lang
phi nhya.

d) Nhing gi6i han khi sir dung hé théng kénh din néng

- Hé thdng HR phai duoc str dung cho nhitng tng dung va cho
nhitng vat liéu nhya riéng biét. Viéc doi loai nhua cé thé kho khin hoic
tham chi khong thé, vi du nhu nhitng Nozzle ¢ cac dang khac nhau phai
duoc sir dung cho 1 vat liéu nhya mai.

- Su nguy hiém vé nhiét khi str dung cac loai nhya nhay nhiét.
- B diéu khién nhiét d6 yéu cau phai chinh xac.
- Gia thanh bao tri cao.
1.3.2 Céu triic va chirc ning ciia h¢ théng Hot Runner
a) CAu trac
Mot hé théng HR gom céc thanh phan sau:
- Bac cudng phun (Sprue bushing).
- Kénh dan phan phéi nhya t6i cac voi phun (Manifold).
- Voi phun (Nozzle).
- Miéng phun (Gate).

Bac cudng phun

—| Kénh din

o -
= =

—  Voiphun

-EJ .'E_‘__ Miéng vo1phun

Hinh 1.3.2.1. Cdu trlc ciza mét kénh dan ndng Hot runner

50



b) Chirc niang cac by phan

Tén céc bo | Bac cudng phun | Kénh din V0i phun Miéng phun
phan (Sprue bushing) nhua (Nozzle) (Gate)
(Manifold)

Chure nang | - Két ndi véi dau | - Van chuyén | - Capnhya | - Cung  cdp
phun cua may | va phan phdi | nong dén | nhya néng dén
phun. dong  nhua | miéng long khuén.

- Lam kin hg | nong. phun. - Duy tri duong
thong dong chay | - Duy tri nhiét | - Duy tri | dan nhya vao
két noi tur may | do nhua I@ nhiét  d6 | long khuon.
den voi phun. mot hing so | nhya 1a | [Ngit dong
- Giam 4p xuét | trong khi | mot  hang | chay nhya,

khi can thiét. phun. o trong

- Loc nhya néng | - Truyen ap khi phun.

néu yéu Céu_ xuat cho dong

nhua..

Bdang 1.3.2.1. Chire nang cdc bg phan cia mét hé thong Hot Runner

1.3.3 Pic diém, cach tinh va b tri cac thanh phan
a) Bac cudng phun (Sprue bushing)

- Bac cubng phun 1a bo phan gidp nhya tir voi phun cia may dén
manifold. P& dam bao nhiét dong déu trong hé théng kénh dan thi ngay tai
bac cudng phun nay nhua ciing phai duoc gia nhiét va diéu khién nhiét do
gidng nhu cac phan khac caa hé thdng kénh dan nong. Néu nhiét d6 cia khu
vuc nay qué thap ddi véi nhitng vat liéu nhay & nhiét do cao thi bé mit caa
san pham s& khong dat chat luong. Vi thé phai gia nhiét cho bac cudng
phun. Pay 1a mot chi tiét tiéu chuan duoc nhiéu hang 16n san xuat va dat
chit luong rat tét.
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L5 nhua
Thin cudng phun
Dién tre gia nhiét
Cédp nhiét dién

Diu cubng phun

Hinh 1.3.3.1. Bac cuéng phun trong kénh dan nong

- Bac cuéng phun kénh dan néng duoc phan lam 3 loai co ban tuy
theo dang san xuat:

+ Cudng phun dang mé.
+ Cudng phun c6 budng giam ép.

+ Cudng phun dang déng.
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Hinh 1.3.3.2. Cac logi bac cuong phun trong kénh dan nong

1 - Cuéng phun dgng mé

Kénh dan cho cudng phun dang mé ¢o thé hinh tru hogc hinh nén.
Kénh dan hinh nén giup ngan ngura that thoat nhya tur cuong phun khi
Nozzle bi lay ra.

N Kénh’dﬁn cua mot Nozzle trong may ép phun nén phu hgp véi kénh
dan caa cuong phun.

R =05-51 K,

NN

a) Voi phun va bac cudng phun tiéu chuan cho kénh dan hep,
b) Voi phun véi kénh dan duoc mo rong
Hinh 1.3.3.3. Su phi hop gizza voi phun Nozzle va bac cudng phun trong
Manifold
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2 - Cuéng phun véi buéng gidm ap

Cubng phun nay duogc sir dung véi muc dich giam ap xuit dong
nhya chay déo trong hé thong Hot Runner, nd gitip ngan chin viéc dong
nhya bi cing va that thoat tir nhitng voi phun Nozzle trong khudn ma
nhanh va ngin khong cho khéng khi vao bén trong bac cubng phun.
Khong khi sau do6 s& bi nén trong suét qua trinh phun va dat dén nhiét do
cao c6 thé gay ra su chay nhya.

3 - Cuéng phun dang déng

Dugc trang bj voi 1 van 1 chiéu trong kénh dan dé c6 thé cho dong
nhya thdng qua do voi phun bi kéo vé hoac co thé cho khong khi di vao
bén trong.

b) Kénh dian Manifold

Manifold dugc sur dung khi phun gian tiép qua nhiéu miéng phun,
manifold déng vai trd 1a tdm phan phdi nhya tir nhanh néng ciia may dén
cac 1ong khuon. Dbi véi nhitng long khudn dong nhét thi viéc can bang
manifold chi can can bang tu nhién, tac 1a can bang duong kinh va chiéu
dai kénh dan cho gidng nhau, con déi véi nhitng long khudn khac nhau
hoic mot 1ong khudn nhung vai nhiéu miéng phun & cac vi tri khac nhau
(d6i véi nhitng san pham 16n) thi can phai can bang manifold.

1 - Cdu tao va ddgc diém

Hinh 1.3.3.4. Cdu tao kénh dén Manifold
(1) Than manifold: dugc lam tir hop kim hoac thép khong ri.

(2) Rénh nhya: d¢ nhya long c6 thé chay trong n, yéu cau cang
nhan cang tot.
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3)

(4)

()
(6)

()

Chét gisi han: phai kin dé tranh ro ri nhya hodc khong bi truot
khi chiu ap xuat cao trong qua trinh hoat dong, nhung ciing
phai thao lap dé dang khi can bao tri hé thong.

Chét xuyén: Thém chét nay dé cd thé dam bao nhwa khong ro
ri vai ap xuat cao, day la thiét ké d¢ an toan.

Dau ren: dé d& dang cho lip rap.

Lép boc dién tré manifold: 1am tir vat liéu kim loai dé udn, co
hé sé truyén nhiét rat cao, nd dwoc nén bén trén bo gia nhiét
vao céc ranh gia nhiét co sin trén than caa manifold. Cung cap
su duy tri nhiét d6 cho manifold.

Nhiét tré hinh éng: duoc sap xép b tri xung quanh chu vi cia
manifold, né phai bu dugc nhiét do mat mat trén bé mat cua
manifold va khong duoc 1am nhwa qua nhiét s& dan dén chay,
va tao nhitng vét den trén san pham.

(8) Pay 1a bo gia nhiét thi hai caa hé thong.
2 - Thiét ké Manifold

EP &

VM-1L VM-2L VM-2T

Hinh 1.3.3.5. C4c logi kénh ddn Manifold
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Pé thiét ké mot Manifold hoan chinh can thuc hién cac yéu cau sau:

- Uébce }uqng trong luong san phé‘im va vat liéu dugc st dung dua
trén tiéu chuan va dac diém ky thuat.

- Xéc dinh cong vao nhya va cac dang cong phi hop. Biéu nay phy
thudc vao tinh tham my, mat cat cac thanh khuon va d6 bén da chiéu.

- Xac dinh chuSi,NozzIe phu hop trén péc nhan tb: Su quan trong
cua viéc doi mau, chi tiét thanh mong hoac chiéu dai dong chay, vat liéu dé
mon (Speacial tips, gate insert...), thoi gian chu trinh nhanh dugc yéu cau
(thém kénh lam ngudi) va bé mat san pham an phai hoan hao (Cong van).

- Tinh toan sb luong san pham dya trén: Kich ¢& may phun, luc
kep, khoang cach ngan nhat gitra cac Nozzle.

- Ban thiét ké Manifold cang dbi xang cang tét. Nhiing Manifold
khong doi xing thi kho can bang va thuong che tao dat hon. Xem xét dén
Manifold nhu: Tong bé day, 16i thoat nhiét, két noi cap phiét dién va cac
day di¢n trg, cong lam ngudi, beé day thém vao neu cong van dugc su
dung, cho phép khoang khéng khi nho nhat 1a 10mm trong toan Manifold.

- Chon nhitng Manifold tiéu chuan véi kich thuéc phi hop va su
chon lya 1 cach chi tiét tir catalogue.

L1 L2 L1 L2

o f : o J% o

Dropper.

R1

Thiét ké Manifold tét Thiét ké khong tét
(Céc Runner c6 chiéu dai can bing)
So dé 1.3.3.1. Thiét ké Manifold
- Thiét ké céc chi tiét khuon Hot runner (nhu hinh v& dudi déy):

+ Sir dung tam Cavity plate cho voi phun dai hon (jé gia tang
do cing va dd bén cho khuon. Thiet ké kénh dan ngudi ¢
gitra tam khubn xung quanh cac voi phun Nozzle.
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+ Sir dung tam kep (Back plate) day tdi thiéu 50mm.

+ St dung thiét bi kep phu hop giita tim Back plate va tam
khuon gitr voi khuon (Nozzle cavity plate) dam bao bit kin
gitra Manifold va Nozzle, theo MASTIP.

+ Sir dung 1 tdm céch nhiét (Insulation board) phia trén tam
Back Plate.

+ Sur dung cc tim insert cong l1am ngudi véi kénh ngudi bao
quanh tam insert.

INSULATION BOARD
10mm min

'WATER COOLING

50mm

/ W %ACKPLATE
| — |- | — [
NOZZLE
RETAINER WATER
PLATE | | | COOLING
| — )
= EXTRA
W ) d1 SPLIT
\ LINE
| LINE
w
¢
3
CAVITY
PLATE
d4. WATER

CHANNEL GATE INSERT

So' do 1.3.3.2. Cdu tric thiét ké khudn cho hé thang kénh dan nong
3 - Cdu trac khudn cho Manifold

COOLING CHAMNEL
| -

s

77—

=,

So dé 1.3.3.3. Thiét ké khuén manifold dién hinh
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Pay 1a ban thiét ké chung va co ban nhit. Tam Back plate va tim
da (Bolster) tach roi.

Nhitng céi héc duoc gia cdng cho Manifold kénh dan nong. Piéu
nay giup cac thanh phan virng chac hon, lap va théo dé dang hon.

COOLING CHAMNNEL

%

7

8555

= = -

So db 1.3.3.4. Thiét ké khuén manifold c6 cac tam Hot half

O kiéu thiét ke nay, tat ca cdc bo phan cua hé thong Hot Runner
bao gom cac day gia nhi¢t deu c6 thé thao lap duogc. Cac tam Hot half
bén dudi cb thé duogc gia cong theo yéu cau.

4 - Kep chat

Clamping bolt
10 min. (M8 - Grade 8.8
Capscrew minimum)

So dé 1.3.3.5. Kep chat manifold
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Tam chira voi phun (Nozzle cavity plate) phai dugc ché tao ¢6 hoc
chira Manifold va phai c6 khoang hé it nhat 10mm bao quanh.Cac bu
I6ng kep chat phai gan Manifold nhat c6 thé dé dam bao do kep chat.

5 - Thiét ké hé théng 1am ngudi cho tim Back plate

Plugs

Back
Plate
l—

™
‘-J

Water Water
Out In

So dé 1.3.3.6. Thiét ké hé thong lam ngugi cho tam Back plate

Hé thdng 1am ngudi bao quanh vi tri Manifold nhu hinh v& (ndm
trong tam Back Plate), c6 1 dau vao, 1 dau ra va nhiing nut (plug) dé bit
cac dau con lai.

Viéc 1am nguoi cho tim Back plate rét quan trong vi 1 s6 lugng lon
nhiét s€ tap trung tai day. Lugng nhiét nay co thé truyen dén dau phun
may ép gay ra su anh huéng dén do chinh xac va co ciu trong may phun.

6 - Cac Kich thwdc quan treng cida mgt Manifold

Kich thugc M: bé day caa manifold

Kich thugc M1: chiéu rong cua
manifold

Kich thuge J2: 1a duong kinh kénh
dan nhya nam trong manifold

Hinh 1.3.3.6. Kich thuoc cua Manifold
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7- Tinh toén sw gidn ng vi nhigét

[ e
i

- —

Hinh 1.3.3.7. Kich thuéc tinh todn gién no nhiét

Lr=Lr(1-a(Tr—TF) (mm)

Trong do:

Lr 1a kich thudc caa manifold (mm).

Lr 1a kich thudc cua manifold trong khuon (kich thuéc

khi gidn ng) (mm).
Tr la nhiét d6 caa manifold (°C).
Tr la nhiét d6 caa khuén (°C).
o 12 hé sb gian no nhiét (1/°C).
c) Voi phun (Nozzle)
1 - Cdu tgo

(1) Nozzle tip
(2) Vong dém
(3) Chét van
(4) Thiét bi gia
nhiét

(5) Cap nhiét
dién

(6) Thén Nozzle

Hinh 1.3.3.8. Cdu tqo cua Nozzle
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2 - Diic diém chung
- Vi phun 1a vi tri cudi cing ciia mot hé thong HR va né bao gom

mot day dan nhiét dén miéng phun, miéng phun c6 vai trd cung cap nhya
nong tir kénh dan chay vao long khuon.

- V0i phun I chi tiét quan trong nhét, kho Iya chon va ché tao nhét
cua mot hé thong HR, no phai dat dugc nhiéu yéu cau cao.

- Bén canh nhirng yéu Cau chung dé hinh thanh nén hé thong HR,
voi phun phai dat nhiing yéu cau sau:

+ Nhiét do nhya diém dau va diém cudi cua voi phun phai
chénh léch thap.

+ Céch nhiét gitra voi phun va khudn, mét khi khéng cach nhiét
thi nhiét d6 khuon tang sé kéo dai thoi gian lam ngudi hoac
gay ra su gidn no khuon.

+ Khoéng xuat hién bat ky hién trong dong cing nhya tai miéng
phun.

+ D& dang lam sach, thao g& va thay thé cac thanh phan bi hu héng.

+ C6 kha nang thich &tng vai c&c hinh dang cua khuén va tinh
chat cua nhya.

- Voi phun duoc gia nhiét tir bén trong hoac bén ngoai. Voi phun
dugc gia nhiét truc tiép bang b gia nhiét dit bén canh chiing hoac nhiét
tir hé thong kénh dan manifold dén voi phun, voi phun ¢ dang nay phai
lam tir vat liéu c6 tinh dan nhiét cao thuong 1a hop kim dong.

- Nhiét 6 nhwa néng chay khéng thay doi trong kénh dan dé ngan
ngtra bat ky su bién d6i nao trong dic tinh chay caa dong nhua: su ngudi
ctia nhya & diém cudi cua voi hay sy qua nhiét ¢ giita ciia voi déu khong
kiém soat dwgc. Tot hon hét 1a dic tinh nhiét nén tuyén tinh.

Nhiét d6 (°C)

Chiéu d:i-i Nozzle (mm)

Biéu dé 1.3.3.1. Phan bo nhiér d@é nhyra trong Nozzle (theo Mastermold)
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+ Puong thang bén dudi: nhiét do ép.
+ Duong cong bén trén: nhiét @6 nhya.
3 - Phan logi voi phun Nozzle

Theo phuong phap cip nhiét thi voi phun Nozzle dugc chia lam 3
loai chinh sau:

- VOi phun gia nhiét ngoai.
- VOi phun gia nhiét trong.
- Voi phun kiéu cach ly.

a) Voi phun gla nhiét ngoal

ﬂ

Nhua nong

. BO gia nhiét 2@
i

T
N

Hinh 1.3.3.9. Voi phun Nozzle gia nhiét ngoai

V0i bao gdm ranh nhwa tron va bao quanh boi mét bac. Bac duoc
bao quanh boi mot nhiét trg kiéu bang hoac 1a loai nhiét tro khac c6 thé
bao quanh dugc no. Bac dugc gia nhiét nay dugc bao quanh bai mot 16p
khi, dung dé céach ly nhiét cua no voi long khudn. Mot cap nhiét dién
dugc gin vao nozzle dé cung cip tin hiéu phan hdi vé bo diéu khién nhiét
do cua nozzle.

Miéng phun cua nozzle cung cip nhua tryc tiép vao long khudn
dé dién day va doi hoi phai dé lai dau vét trén san pham cang nho cang
tot. Vi yéu cau nay thi d6 mo cia miéng phun phai nho nhat cé thé.
Dé giir 6 mo cua miéng phun duoc nho, thi thong thuong sir dung bo
gia nhiét ¢ dau miéng phun. DPau miéng phun nay thuong 1a mot tam
insert, c6 mot 16 nhoé & gitta miéng phun va duoc gia nhiét gian tlep
(thdng qua dan nhiét) tir dién tré cua nozzle. Viéc gia nhiét gian tiép
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nay gidi han nhiét 6 cua dau miéng phun. Bat cir su thay doi nhiét do
cua nozzle thi déu tac dong dén dau miéng phun. Véi mot vai thiét ké,
thi nozzle duoc gia nhiét phai co 2 dién tro va diéu khién nhiét do
cach ly khac nhau. Mot dién trd nim & giira va gan phan dau cua
nozzle, cai khac nam trén dau cudi cua nozzle va miéng phun. Str dung
hai nhiét tro nay sé& lam ting kha ning diéu khién nhiét d6 & cac khu
vuc khac nhau do.

b) Voi phun gia nhiét trong

T J 7
— — ! ) —
[T ] | e—ﬁ [

Nhua nong - T
Chét gia nhiét

—l

Hinh 1.3.3.10. Voi phun Nozzle gia nhiét trong

Céc voi nay thuong bao gdom mét kénh nhua, nhya chay qua mot
cai bac chuyén dung hoic co thé gia cong truc tiép dén phan nua tam
khubn. Cé mot dau gia nhiét duge dat ¢ tim cua kénh dan tao thanh mot
khoang khéng hinh vanh khuyén. Mot cap nhiét dién dugc dit trong dau
gia nhiét nay dé lay tin hiéu phan hoi vé bo diéu khién. Ngay khi nhua
chay vao long khuén thi n6 dong bang doc theo phia ngoai trong khi gitr
lai mot 16p nhwa ndng chay & gan dau nhiét tré. Lop nhya dong bang nay
gilip bit kin kénh dan khong ro ri va cach ly nhiét giita nhanh nong véi
khuon lanh. Néu sir dung mét bac cuéng phun thi phai thém mét Iop khi
dém ¢ gitta dé cach ly nhiét do. Thiét ké nay tao ra su mat &p 16n trén thé
tich vat liéu.

Nhiét tro & tim pho bién 12 mot nhiét tro hinh “vo dan” (cartridge
heater), ngoai ra ciing c6 thé str dung cac loai gia nhiét khéc. Nhiét duoc
truyén dén dau miéng phun, né dugc dat ding tim cua dau gia nhiét.
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¢) Voi phun kiéu cach ly

Nozzle

Long khuodn

Hinh 1.3.3.11. Voi phun Nozzle cach ly

Mot loai khac cua hé thong kénh dan néng bao gom tim manifold
gia nhiét bén ngoai va nhiét duoc dan dén lam nong céc nozzle va céc
nhanh, loai nay phd bién vai nhiing thiét ké riéng. Nhirng nozzle loai dan
nhiét duoc 1am tir nhitng vat liéu dan nhiét tét nhu hop kim dong beri.
Tat ca nhiét d&én cac nhanh déu dwgc dan tir manifold; vi thé, nhiing
nhanh nay khong thé diéu khién nhiét do doc lap.

Nozzle thuong dugc ndi véi manifold bang méi lap ren dé cho kha
nang truyén nhiét 1a 16n nhit. Nozzle bao quanh boi mot bac bén ngoai.
Sudt qua trinh khai dong nhua s& tran ra ngoai sang nhitng ranh khi gitra
nozzle dan nhiét va bac bao quanh. Vat liéu nay duoc giir lai d6 va dong
vai tro 1a 16p céch ly.

Kiéu voi phun Uu diém Nhugc diém
Voi phun kicu | > Thiét ké| > Khong dugc wa thich vi dong dac
dan nhiét don gian. nhya tai miéng phun.
> Chi  phi | > Doi hoi chu ki nhanh dé duy tri
thap. trang thai chay.
> Giai doan khoi dong lau dé c6 the
on dinh dugc nhiét do chay.
> Gap van d& vé kha niang dién day
san pham.
Voi phun gia | » Gia tang| > Chi phi cao hon va thiét ké phic
nhiét bén trong | sy phén phoi | tap hon
nhiét do. > Doi hoi can bang khé khanva diéu
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khién nhiét do phuc tap.
> Phdi tinh toan gian no vi nhiét véi
cac chi tiet khac cua khuon.

Voi phun gia| > Gia tang | > Chi phi cao vathiét ké phirc tap.
nhiét bén ngoai | su phan phoi | » Phai tinh toan sy gidn né vi nhiét
nhiét do. véi cac chi tiét khac trong khuén.

> Diéu khién
nhigt do tét
hon.

Bdang 1.3.3.4. So sdnh wu va nhwge diém cua 3 logi voi phun kiéu dan
nhiét, gia nhiét bén trong va gia nhiét bén ngoai

4 - Thiét ké va tinh toan s gian né vi nhigt

_- Thiét ké nozzle, dé lya chon duoc chiéu dai Nozzle cho phi hop
thi can tuan theo nhirng nguyén tac sau:

+ Lua chon chiéu dai Nozzle phai phu hop véi chiéu cao cua
Khuon.

+ Lua chon chiéu dai Nozzle ngan nhat c6 thé.
- Lya chon loai Nozzle can luu y mét s dic diém sau:
+ Trong lugng nhua phun ra trong mét Nozzle.
+ Vit liéu nhua va chét phu gia (néu co).
+ Vi tri miéng phun.
+ Céc thong sb quan trong trén Nozzle:
Kich thuéc L: 1a chiéu dai cua Nozzle.

L

Hinh 1.3.3.12. Kich thuéc chiéu dai L cia voi phun
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Kich thudce J: 1a kich thude duong kinh dong nhua chay trong voi phun.

Hinh 1.3.3.13. Kich thudc dwong kinh dong chay nhya J cua voi phun

Kich thuéce D: 1a kich thude duong kinh ngoai cua voi phun.

L

ey

Hinh 1.3.3.14. Kich thudce dwong kinh ngoai D cua voi phun

Kich thudc Xc: 1a khoang cach gitra 2 voi phun.

Hinh 1.3.3.15. Khodng céch gizza 2 voi phun

- Tinh toan gi&n n¢ chiéu dai caa Nozzle



[\lhiét‘dc} Nozzle ctia kénh dan nong va nhiét do cia khudn chénh
Iéph rat phiéu, cho nén, su gian no vi nhiét phai duoc dug vao trong thict
ke cac tam Manifold va Nozzle trong dieu kién ngudi. Neu tinh toan gian
nd nhiét khong dung thi hé thong kénh dan néng hoac khudn s€ bi pha
huy hoac gay ra su ro ri.
Chiéu dai thuc cia Nozzle =L + AL + q
Trong do:
L: 14 chiéu dai loai Nozzle duoc lya chon (mm).
AL: 1a gia tri gidn no nhiét cua Nozzle (mm).
g: 1a khe ho miéng phun (mm).

<T—— !

— i LD -

| N S ——
Hinh 1.3.3.16. Kich thuéc tinh toan gian no voi phun

Gia tri AL duoc xac dinh nhu sau:
AL=Lr—Lp=Loxax (Tr— T (mm)

Trong do:
Lp la chiéu dai Nozzle (mm)
Lr la chiéu dai Nozzle ldc gian né (mm)
o 12 hé s6 gidn no nhiét caa vat lidu (1/°C)
Tr la nhiét @6 bo chia nhya (°C)
Tr 1a nhiét @6 khuon (°C)

d) Miéng phun (Gate)

- Miéng phun Ia vi tri cudi cua kénh nhya, 12 viing quan trong nhét
trong hé thong HR. N6 khong ché chirc nang cta dau nozzle, bat chap no
c6 dugc dat trong nozzle hay khdng. Miéng phun né dugc phan thanh
dang van ‘nhiét hoéc van co. Viéc dieu khién miéng phun lién quan dén
ca viéc dieu khién dong nhya néng va thoi gian dong mé miéng phun.

- Nhitng yéu cau k¥ thuat caa miéng phun:

+ Chdng lai sy dong dic va ngat dong chay nhya.
+ Khong c6 keéo soi hoac nho giot.

+ MAt ap suat nho nhat.
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+ Khu vic dong chay chét 1a nho nhat.
+ Dé lai ddu vét miéng phun trén san pham 1a nho nhét.
- Miéng phun duoc chia ra cac loai sau:
+ Miéng phun dang mo.
Miéng phun kiéu van.
Miéng phun kiéu van tuan tu.
Miéng phun kiéu van core.
1 - Migng phun dgng m¢
C6 thé diing cho loai vat ligu tinh thé va vo dinh hinh, cac thong sb
cua no la: duong kinh miéng phun, vung lam mat miéng phun, va dieu khién
nhiét do ¢ dinh miéng phun dé t6i wu hoa chat lugng chi tiet. Miéng phun
dang mo dé lai mot vet nho trén be mat chi tiet. Kich thudc cua vet nay no
lién quan tryc tiép dén hinh dang hinh hoc cua miéng phun va dac tinh vat
liu. Vét nay 16n hon duong kinh miéng phun, hon nira vét nay nho ra. Vi ly
do nay miéng phun thuong lUn vao vet 16m hinh cau dé ma vet khong dun

Ién trén bé mit chi tiét. Miéng phun dang mo nhin chung khong phu hop dbi
v6i loai vat liéu ¢ chi sé chay cao hay ng suat cit cao.

+ + +

1. Dién tro
2. Dau Nozzle

3. Insert dau Nozzle
4. Than Nozzle

Hinh 1.3.3.17. Két cdu miéng phun kiéu m¢é
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Viéc déng kin miéng phun bang nhiét (tu hod ran) c6 thé thiy ¢ dau
phun dang canh, dang nghiéng (tip) va dang mo khac. Viéc lam ngudi
phan miéng phun sé& khién cho mleng phun nhya tai miéng phun dong déc
va miéng phun bj déng kin lai. Boi vi dong nhwa lic nay can phai dung lai,
nhu vay c6 mot sy thay ddi nhiét o nhanh trong miéng phun. Trong qua
trinh dich chuyen céc thanh phan khuén thi cudng phun duoc Iay ra, va
mot chdt nhua ngan duoc hlnh thanh trong miéng phun. Viéc g& chét nhua
dien ra tai mat cat hep cta phan con cua miéng phun.

Néu nhiét do miéng phun qua cao thi chét nhua c6 thé bi dong
nhya duc thung xuyén qua. Nhu vay nhua sé& bi kéo thanh soi ¢ vi t[’l'
miﬂéng phun tir bén trong cua dau phun. Vié,c nhya bi kéo day la khuyét
diém chinh cuaa loai dau phun dang mé. Va rat kho loai trir no.

Viéc hinh thanh dudi nhya c6 thé gay ra kho khan trong viéc dién
day khuon. Vi luc nay khi dong khuén né s& bi ép nam giira hai mat phan
khuodn tao thanh mot 16p nhya nhu mot ’mleng ném gay tré ngai cho
miéng phun. M¢t gidi phap dua ra 1a tao hoc nho hinh hot dau trong 161 &
phia d6i dién vai miéng phun, dac biét doi vai san pham thanh mong.
Nhing thuan lgi cta viéc nay dugc xem xét nhu sau:

-Lam dong nhya d& dang ddng déu.

-Giup lam néng chay I6p nhya gay can tré miéng phun.

- Lam giam ung Xuat ndi trong chi tiét tai vi tri quanh miéng phun,
vi €6 thé lam giam sy khong dong déu veé bé day.

Viéc phan tich nay cho thiy y nghia cua viéc &p dung cac nguyén tic
khac nhau dé thiét Ké hé th6ng HR,’né phu :[hu@c vao loai nhya. Viéc lam
ngudi miéng phun tot 1a yéu cau thiet yeu doi voi nhya vo dinh hinh, tham
chi doi véi nhya tinh theé dong dac cham (PE, PP) ciing can yéu cau nay.

2 - Miéng phun kiéu van

' j‘] hi\-.

-
:m‘ 'V _
=l |F
-
T

Hinh 1.3.3.18. Két c4u miéng phun kiéu van
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Trong hinh chi ra két ciu loai miéng phun kiéu van. Chét mé van
dugc van hanh bang thuy luc. Trong co ciu thuy lyc, piston va xylanh
duoc dat & tAm trén. Truéc khi ép, chdt van & vi tri thut vao. Diéu nay
lam cho 16 miéng phun ma rong dé cho phép nhua chay vao long khudn.
Truéc khi nhya tai miéng phun hoé ran hoan toan, thi chét di chuyén dén
vi tri dong van. Lo xo ngan chét van khong cho phép né diéu khién cing
ltc hodc sy di chuyén cuaa van. Vi thé, hé théng miéng phun kiéu van
thudng dugc van hanh bang co ciu thuy luc hoidc khi nén.

Khi chét 10i vé thi n6 tao ra 16 miéng phun 16n, diéu nay c6 thé 1am
mat mat &p suit hon so véi thiét ké miéng phun kiéu mo. Trong nhiing
ng dung khudn téc d6 ép cao thi kiéu van c6 kha ning giam duoc thoi
gian chu ki ép, khi van dong thi né cho phép nhya hoa déo trong qua
trinh m¢é khudn.

Mot trong nhitng muc dich dau tién cua viéc s dung miéng phun
Kiéu van 1a dé tao ra mot miéng phun hoan thién ma khéng cé kéo soi
hay nho giot. Nhitng loai miéng phun nay thi né c6 dic diém la dé lai vét
kiéu vong nho hon nhitng vét caa miéng phun tiéu chuan. Viéc loai trir
vét cua miéng phun tiéu chuan thi thuong can thiét cho nhitng loai khuén
lam cac san pham y té. Mot bé mat hoan my sé loai trir nhitng nguy hiém
khi sir dung cac ging tay cho phau thuat va bao vé nhiing y phuc khac
khong rach boi nhiing vét dé lai caa miéng phun.

Dau chét thang thi nd loai trir nhiing van dé xay ra doi vai chét con
nhu su han ché di chuyén caa n6 khong tao ra va dap vao bé mat khac.
Tuy nhién, né 1am ting thém rac rdi vé van dé dinh tam. Mot chét khong
dinh tim tét s& gay ra mai mon giira d¢au chét va 16 miéng phun. Khi day
san pham ra n6 s& day vat liéu tai chd ho lam ting vét cua miéng phun
trén san pham. Thém nira, néu khong c6 phan con s& lam ting khoang ho
gitra chot va I8 khi chiu mai mon. Mot chét con s& han ché mai mon hon,
cac trang thai dong md cua n6 c6 thé thudng dugc hiéu chinh dé duy tri
bit kin. Thém nira, vat liéu nhua dong dac xung quanh bén trong 16 miéng
phun kiéu thiang s& duoc dy sang san pham khi chét dong. Piéu nay sé
tao ra nhiéu van d& ddi véi san pham.

Khi chét van di chuyén xuéng thi n6é ép va day vat liéu trong 16
sang 1ong khuon. Dé dat duoc hiéu qua lam kin tét thi chdt con phai
cham vao bé mit cdn caa khu vuc dau miéng phun.

Sy di chuyén xudng cua chét van co thé dugc ding lai boi mot
khoa dirng tai day cua chot van. Cach nay va mot vai bién phap khac caa
viéc diéu khién cac trang thai dong md c6 thé giup loai trir nguy co pha
hay ¢ tai dau chét va 156 miéng phun. Khi thiét ké tam insert miéng phun,
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phai xem xét dén mai mon gay ra bai su ma st tuan hoan xay ra cua chét
van. Nhirng van dé vai thiét ké nay bao gdm déng dic nhya & thanh trong
cua 16 miéng phun con. Vat licu dong dic nay sé ngin ngira hoan toan
cac chét tién [én trén. Két qua s& dé lai mot bé mat try nho trén san pham.

Kiéu nay rat d& bi mon, no sé tao ra dang 16 hong hinh vanh khin
tao hinh boi chét van véi 15 trong cia miéng phun. Mot vong nhé dang
vanh khan c6 thé tao hinh trén san pham khi d6 mon giira chét van va 16
miéng phun tang.

Ca hai kiéu chét nay 1am viéc tét cho hau hét cac loai nhwa, vo dinh
hinh va ban tinh thé. N6 chi gigi han véi nhitng loai nhua c6 nhitng tac
nhan mai mon. Thiét ké con thudng tét hon vai nhitng tac nhan gay mon
bai vi nd ¢ khoang dung sai 16n hon cho mai mon.

Ca hai thiét ké miéng phun kiéu van doi hoi phai dam bao dinh tim
tbt gitra 16 miéng phun va chét van dé ma han ché mai mon. Thém nira,
diéu khién cac trang thai dong ma ciia chét s& 1am bit kin miéng phun va
c6 tao vét trén san pham do phan nhd ra caa chdt hay khong. Biéu chinh
gian nd nhiét ciing rat can thiét cho thiét ké va van hanh

3 - Migng phun kiéu van tuan tu
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Cooling

a) Phun dong thoi b) Phun tuan ty
Hinh 1.3.3.19. Miéng phun tuan tz
Diéu khién ding lic méi van tai ding mét thoi diem. N6 c6 kha
nang logi tru Qh&ng duong han & chi tiét sir dung nhiéu miéng phun bang
cach dieu khién miéng phun m¢ theo mét dong chay lién tuc. Hinh a chi
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ra mat cat ngang cua chi tiét duoc dién day dong thoi. Diéu nay sé tao ra
trén san pham nhiéu dwong han. Hinh b chi ra ciing cung mot san pham
duoc tao hinh véi cing s6 miéng phun nhung dugc mo tuan tu theo dong
chay cua nhya dién day san pham. Ldc dau mot trong cac miéng phun sé
mé va nhua duoc day vao. Nhwa cho phép dua ra phia truéc va chay qua
miéng phun tht 2 gan ké vai n6. Khi nhya da chay qua miéng phun thir
2, miéng phun ndy mé va tiép tuc dién day dén miéng phun thar 3. Miéng
phun thir 3 mé va cu tiép tuc nhu vay cho dén khi dién day phan con lai
ctia san pham. Loai nay loai trir duoc sy hinh thanh cua dudng han.

4 - Migng phun kiéu vancore

M
Hinh 1.3.3.20. Miéng phun kiéu vancore

Kiéu nay ung dung dé ep nhiing san pham c6 dang 15 tai tim chi
tiét nhu banh rang nhya, chi tiét dang 6ng, ...
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Hinh 1.3.3.21. Bdnh rang nhya sir dung miéng phun kiéu vancore
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5 - Mt s6 Kiéu déng mé van migng phun khéc

Mot kicu khac dé dong mé van la sir dung mét xy lanh thiy lyc hay
khi nén roi ket hop vei co cau dong ma miéng phun. Kicu nay thiet ké
phuc tap va thuong dung doi veéi khuon mét long khudn, st dung hé
thong kénh dan néng, véi miéng phun kiéu van.

Hinh 1.3.3.22. Két cau van cia logi phun thang

Céc loai miéng phun (theocatalog MoldMasters)

Hinh 1.3.3.23. Miéng phun
Vangating

Hinh 1.3.3.24. Miéng phun Tip
gating
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Hinh 1.3.3.26. Mi¢ng phun Edge Hinh 1.3.3.25. Mi¢ng phun Sprue
gating gating

6 - Ché tao mi¢ng phun

Pé thyc hién viéc tdi vu d6 bén ciia ving quanh miéng phun trong
khuon, nén st dung loai thép d& udn (thép 1am viéc & ché do nong, vi du
DIN 12343), véi d6 cing khoang 48-50 HRC. Tréanh 1am cing bang cach
thim Nito hoic Chrome. Viéc danh béng va bo tron cac goc canh dugc
thuc hién dé giam (mg xuit bén trong. Noi miéng phun duoc gia cong thi
dé bi gion va can duoc luu ¥.

Loai miéng phun dang ghép c6 thé thay thé duoc gilp st dung cac
dau phun linh hoat hon. C6 thé thay d6i dang miéng phun ma khong can
phai thay ddi toan bo dau phun nozzle.

7 - Lam mat mi¢ng phun

R

Hinh 1.3.3.28. Lam méat mi¢ng phun bang cach khoan rénh l1am ngugi
quanh mi¢ng phun
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Insert miéng phun
L \\
~

Rﬁnh lam
ngudi
Hinh 1.3.3.29. Lam méat mi¢ng phun dung insert mi¢ng phun

Tam ghép gilp viéc 1am mat tot hon, va cé thé thay duoc. Viéc lam
mat miéng phun nén thiét ké sao cho nhiét do cd thé phan bo déu va no
doc lap vai nhiét @6 khoang tao hinh.

Déi voi nhua bén tinh thé c6 diém ndng chay xac dinh chinh xéc,
thiét ké ving miéng phun va viéc diéu khién n6 phai du phong nhiét do
miéng phun cao duoc duy tri véi sai s6 thap. Diéu nay c nghia 14 tot hon
nén céach nhiét gitra vung miéng phun vai vung lam nguéi caa khuén, va
kha ning gia tang nhiét do truyén dén miéng phun. Viéc diéu khién chinh
xé&c can phai dam bao nhiét 6 chi dao dong thay ddi nho Ia tt nhat véi
dau do nhiét duoc dat gan miéng phun. O trong than caa dau phun, viéc
lam mat duoc diéu chinh bang cach b tri dau phun nozzle phu hop. Déi
véi nhua tinh thé dic nhanh (nhu POM hoic PAG), viéc cach nhiét miéng
phun 1a can thiét, vai chiéu dai gioi han 12 ngan nhat c6 thé. Déi véi nhua
dic cham (PE, PP) can c6 duong lam mat miéng phun, va chiéu dai tiép
xtc nho 1a tot hon ca.

Ciing c6 thé c6 duong lam mat bén trong than dau phun né gidp
cho viéc dieu khién nhiét d6 cua miéng phun dé dang hon va né ciing co
thé dung cho nhua vo dinh hinh.

Déi voi dau phun dang vong cé cp nhiét bén trong thi it bi dinh (bi
ket). Khi nhua dugc phun vao, né tao thanh tieng 16p sat thanh khuon, boi
vi dau phun néng nén nhua khong dinh I&n miéng phun. Pinh miéng
phun cung cdp dong nhiét khong doi dé ngin ngira nhua bi déng va giy
nghet. Viéc nho ra khong déng ké cua dinh phun gitp didu khién dong
chay tét hon. Trong dau phun c6 hé théng gidp cho viéc diéu khién thay
d6i nhiét do nhanh chéng, né dugc trang bi gilip chong that thoét nhiét.
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1.4 HE THONG LAY SAN PHAM
1.4.1 Cac cach 1y san phim ra khéi khuén

- Ngudi ¢dng nhan s Iy san pham, kiém tra san pham va ct dudi
keo (néu c6) sau moi chu ky ép phun. Thuong ap dung cho san pham lon,
kho bo tri h¢ thong day trong khudn, hay can kiém tra ky chat luong san
pham ép ra.

- Diing h¢ théng tay robot, 4p dung tu dong hda cao nhung chi phi
ban dau cao.

- Dung hé théng day lay san pham, cach nay hay ding nhat.
1.4.2 Khai niém hé thong diy

Sau khi san pham trong khudn dwoc lam ngudi, khuon dugc mé ra,
lic nay san pham con dinh trén long khudn do sy hit cua chan khong va
san pham c6 xu hudng co lai sau khi duoc lam nguoi nén can hé thong
day dé day san pham ra ngoai.

Tim d6 Chét day
e — ——]
...
Tém day = Dg
Tam giir o) i jg
G6i a5 — i
— - m— || |

Chét kéo cubng phun

Hinh 1.4.2.1. Cdu tgo chung cia hé thong day

- Pon gian hoa (khdng qué phuc tap dbi véi khuon, co cau nho, nhe
va hiéu qua).

- Po cung caa chdt day khoang 40 + 45 HRC, duoc gia cong chinh
xé4c va duoc lap theo hé thdng truc, d6 chiu mai mon tot vi qua trinh phun
ép co6 chu ki rat nho, bac dan lai khong tu boi tron nén rat nhanh mon,
tudi tho s& giam.
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- Tdc do tac dong lén san pham nhanh, tac dong cling lic nhiéu noi
doi vei san pham c6 be rong lon (ty 161), tac dong cuc bo doi voi san
pham ngan (tam 16i — 16i bung), tac dong lén san pham khong dong
phang (ong 16i), hay véi san pham c6 bé sau (khi nén).

- C6 khoang day va luc day pht hop dé day san pham.

- C6 thé lay san pham ra d& dang va khong anh huong dén hinh
dang san pham, tinh tham my caa san pham.

- Hé théng day phai nam trén khuén di dong (khuon 2 tim).
1.4.3 Nguyén ly chung

Sau khi két thiic qué trinh nhya dién day long khuén va qua trinh
lam mat thi may ép s&¢ m¢ khudn va truc day cua may ep (ejector rod) s&

day hai tam day (ejector plate) va thdng qua cac chi tiét day (chot day,
ludi day,dng day, tim thao, ...) day san pham ra ngoai.

Trong qua trinh day thi tam day lam 10 xo cta khudn nén lai. Khi
truc day ciia may ép tro vé vi tri ban dau, lyc tac dong l1én tam day khong
con nira, luc nay luc nén 10 xo sé& gilp tim day tré vé vi tri ban dau, qua
trinh nay c6 su tham gia dan hudng cua chét hoi.

1.4.4 Cac hé thong diy thwong dung

a) Hé thong day dung chét day

Pay 1a h¢ théng day duoc ding phd bién nhat. Vat ligu thuong
dung la T8A hodc T10A, dugc t0i cimg hon SOHRC va nham be mét yéu
cau 0,8 pm; lap chat H8/f8. Chot day la chi ti€t tiéu chuan véi duong
kinh, chiéu dai, hinh dang khéc nhau.

Nhing 16 tron dé gia cong, nén he théng nay kha don gian dé thuc hign.

Tuy nhién dé gia cong nhiing 16 tron dai va chinh xac thi van kho khin, do d6
nén can doa rong céc 16 chdt day mot khoang chiéu dai nhat dinh.
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Hinh 1.4.4.1. Hé théng day va hinh dang cac chor ddy thuong sir dung
1. Tam di dong, 2. Tam ddy, 3. Chét day, 4. Chét hoi, 5. Tam khudn di
dong, 6. Tam gitr
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Chét day phai tro vé Vi tri ban dau sau khi day san pham roi ra
ngoai. Co 3 h¢ thong hoi pho bién:

- Str dung chét hdi: mat chép caa chdt hoi phai ngang hang véi
duong phan khudn, tam khudn cb dinh (4) diéu khién chdt hdi (5) trong
qua trinh khuon dong. Khi khuén déng, nira khudn con lai sé tac dong 1én
chét hdi nho luc dong khudn dua hé thong day vé vi tri b§n de‘iu.9
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Hinh 1.4.4.2. Chitc ndng cuia chét hoi

1. T4m kep dudi, 2. Gi d8, 3. Tam khuon di dong, 4. Tam khudn c6 dinh,5.
Chat hoi, 6. Chot day, 7. Tam gitr, 8. Tam day, 9. Bac cuong phun.
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Hinh 1.4.4.3. Chét héi khi khubn mé (trdi) va khi khudn déng (phai)

.

N

g

78



- Str dung chét ddy dong thoi ciing 1a chét hdi
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Hinh 1.4.4.4. Sir dung chét day nhie chét hoi
1. Chét day, 2. Tam di dong, 3. Chdt day c6 chirc nang hoi
- Sir dung 10 xo dé hoi
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Hinh 1.4.4.5. Héi nho lyc 10 x0
Doi khi qua nhiéu chdt ddy trong cum ddy, hogc cum day kha mong,
hodc luc day khong can bang, chot day co theé nghiéng sau khi day. Ket qua
la chot day bi cong hogc nut, can phai st dung hé thong dan hudng.
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Hinh 1.4.4.6. Hé thong hoi ¢6 ddn huréng
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b) Hé théng diy dung ludi diy

Ludi ddy thuong dung dé day nhitng chi tiét cd thanh mong va hinh
dang phuc tap vi khi sir dung céc chdt day tron d6i véi chi tiét co thanh
mong dé lam cho chi tiét bi 1Gn vao trong.

Hé thdng day st dung ludi day sé c6 luc day 16n hon do ciu tao
ludi ddy 16n hon va dién tich tiép xdc cua ludi day 1&n san pham Ién hon
chét day.

San pham
AN L
Ludi diy
1 Khoang ho
Diu day Tam giit
- I | { 1 e
} - —‘r— Tam day

Hinh 1.4.4.7. Hé thong day ding luéi day
¢) Hé thong day dung dng day

Ong day dung dé day cac chi tlet dang tron xoay. Hé thong day
dung ong day gom co chét dugc gan cb dinh, ¢ nhiém vu dan huéng dng
day di truot tinh tién khi tim diy duoc tac dong. Chét ¢b dinh con co
nhiém vu 1am 18i tao hinh cho san pham dang tron xoay.
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Chi tiét CALEL LT

- T chitiét
. . Ol Ong day cb
Ong day di ’ . %iinf?/
chuyén ‘[ : ’
Chétddy | Ch‘;]t day di
¢ dinh chuyen
tam day thm day

Hinh 1.4.4.8. Hé théng day dung ong ddy
d) Hé thong day sir dung tim thao

- Dung d¢ day nhitng chi tiét c6 dang try tron hay hinh hop chit
nhat c6 bé day thanh mong.

- Hg thdng nay thi san pham ludn dat duoc tinh tham my do khdng
¢ vét chot day.

- Nhuoc diém cua hé’théng nay la st dung luc day 16n hon so véi
cac phuong phap khac, do tam thao c6 trong lugng 16n hon.
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Hinh 1.4.4.9. Hé thong ddy dung tam thao
e) Hé théng diy dung khi nén
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Dung cho cac san pham c6 long khuon sau nhu: x0, chéu,... boi vi
khi san pham ngudi thi d6 chan khong trong 1ong khudn va 16i khuon rat
I6n nén san pham kho ¢ thé thoat khuon. Do d6, can mot luc day Ion va
phan bé déu dé day san pham thoét khuon. Loi khuyén 1a sir dung khi
nén két hop tim thao dé Iay san pham.
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T4Am thao

Loi L«n
T | |
L
o . Puong dan khi
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Hop 10 xo

—: chi chiéu chuyén dong

Van mé

Hinh 1.4.4.10. Hé thong ddy dung khi nén két hop tdm théo

AIR rwy

Hinh 1.4.4.11. Théi khi trén ¢4 hai tém khuon

Dé bét ruom ra khi thiét ké thém tam thao thi co thé bo tri hai dong

khi qua hai van khi trén ca hai tim khuon dé lay san pham.

Z}’ e

Hinh 1.4.4.12. Hai kiéu van khi thirong ding

1.4.5 Piéu khién hé thong diy
a) Gia toc thém cho mat chéot day

Dung co céu thanh rang banh rang c}é gia toc thém cho chét day.
Hé thong day cd gia toc sé gitp cho san pham roi khuon nhanh hon.
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Chi tiét

_— chuén bi roi
Tong chiéu ? o
dai hanh trinh Hanh trinh
khuén
l g fovrs
k. Chot khoi
I dong
Hanh trlnh = ? d m L] Thanh
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£ A E Chét giam
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tam day chan
Thanh
day

Hinh 1.4.5.1. Hé thong day c6 gia téc thém cho chér day

b) Gia téc thém cho tim day trén (day kép co gia toc)

_ Tuong tw nhu h¢ thdng day c6 gia toc cho mot chot day chi khac o
cho h¢ thong thanh rang sé diéu khién tam day ¢ phia trén.

Chi tiét chuan bi roi

Tong chiéu dai hanh ;

=

trinh khi gia téc

14

—y

L
Upper Ejector

=iz

Hanh trinh
khuoén

l

Chét khoi

Téam day trén

>

L

Hanh trinh day —T$ Lower Ejector Assembly

15

{

Tam day
duéi

dong

F»_

oj_ Thanh day

Chét giam
chin

Hinh 1.4.5.2. Hé théng day c6 gia toc thém cho tdm day trén

¢) TAm day c6 don bay

Hé théng tam ddy cua hé théng nay s& duoc lip thém don bay dé
tang chiéu cao day vé mot phia gilp san pham roi ra khoi khudn mét

cach dé dang.
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Chi tiét

Chét day gia toc

oz Hanh trinh khuén
Chét déy binh thudng l

Chét khai dong
Cén day gia toc
Chét chéng

Thanh day

Hinh 1.4.5.3. Tam ddy c6 don bdy
d) Pay kép

Ung dung cho céc san pham phuc tap, can phai ddy tuan ty thi
dung hé thong day kép.

Hinh 1.4.5.4. Hé thong day kép
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1.4.6 Mt sb diém can lwu y khi thiét ké h¢ thong day
- Ludn duoc 1ap ¢ nira khuon di dong, trir mot s truong hop dat
biét thi hé thong day dugc lap ¢ nira khuén ¢o dinh.
~ - B4 tri cAc chot dy hay ludi day ¢ goc, canh hodc gan ciia san
pham.
- Hanh trinh day bang chiéu sau 16n nhat cta san pham theo hudng
ma khuodn cong thém 5+10 mm.
- Céc dinh chét day nén nam ngang so véi mét phan khudn dé dam
bao khong deé lai vet trén bé mat san pham.
- Pit chét ddy tai nhitng vi tri khdng yéu cau vé tinh thim my.
- Luc day l1a hét suc quan trong doi vai thiét ké khudn, 1am cho san
pham roi ra ma khong anh hudng dén san pham cling nhu khuon.
1.4.7 Vi du vé tinh toan hé thong day
a) Khoang day
- Khoang day phéi I6n hon 5 + 10 mm so véi chiéu cao san pham
duoc lay tir khuén sau theo hudng tach khudn. Khéng nén lam khoang
day qua dai, chot day qua nho doi khi khoang day dai s& lam yeu h¢
thong day.

- Sau khi san pham duoc lay ra, h¢ théng dy phai tro vé vi tri ban
dau, tranh chot day 1am hong long khudn. Vi thé can chot hoi ve (ty hoi).
Chot hoi va chot day cing nam trén tam day, tam day chiu ap luc I6n nén
tam day cling phai c6 beé dai thich hop:

Bé& mit san pham(cm?) Do day tim day(mm)
5 12
10 15
25 20
50 30
100 50

- Kich thuéc cia chdt day phu thude vao kich thuéc cua san pham,
duong kinh phai I6n hon 3 mm, trir khi diéu d6 can thiéet cho san pham.

- Thiét ké hé thong day sao cho khdng lam yéu khudn.

- Nhitng san pham c6 hanh trinh day dai hogc ¢6 nhiing chét day
nho, thi nén c6 nhitng chot dan hudng trong hé thong day.
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b) Chét day

- San pham c6 cé4c véch xung quanh cao, hogc c6 gan sau, thi pha?m
nay dinh rat chat t(ong khudn (phan core), vi vay phdi bo tri ty day ¢ gan
nhing vi trf nay dé co the day san pham ra khoi khuon dé dang. Vi tri ty
day cang xa nhiing phan gan nay bao nhiéu thi luc tac dung Ién nd cang
yeu, va c6 nguy co lam thung bé mat nhya tai vi tri chdt day trude khi day
duoc san pham ra khoi khudn (voi nhiing san pham c6 d6 day mong).

- Phan dinh cua chot day vé Iy thuyét nam ngang bang véi long
khudn, nhung thyc té, c0 thé la trén hoac dudi 0,05 + 0,1 mm. Tot nhat la
dat thap hon khoang 0,02 + 0,04 mm.

- B¢ linh hoat, khi thiét ké khuon thuong gan trén tam kep sau cac
con vit, dém cao su vira gjém chan dong khi 10 xo & chvét hoi day hé
thong day ve vira c6 the dieu chinh khoang cach cua ty day so véi long
khubn bang cach van cac con vit nay 1én hay xuong dé thay doi do cao.

¢) Tinh lye day

Tinh luc day cho chi tiét nhu hinh:

Draoft angle

~Mold
core

Hinh 1.4.7.1. Chi tiét can tinh lwc ddy
- Cong thic tinh luc day:
Ftriction = Ms. Fnormal (N)
Feject = cos (D). Frriction = cos (D). ns. Fnormal (N)
Fnormal :@:eff G'[X, Y Z:]I dAeff (N)

Trong do:
Friction: lwc ma sat (N)
Frormal: phan luc phap tuyén (N)
Feject: luc day (N)
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Draft angle: goc thoat @

Aer: dién tich bé mat cat ngang cua chi tiét (mm?)
- Cong thire tinh d6 bién dang déo s cua san pham:

Ms = CTE.(Tsolidification — Tejection)

Trong do:

Tsolidification: Nhiét &6 héa rin cua vat liéu (°C)

Tejection: Niét d6 khi ldy san pham ra khoi khudn (°C)

CTE: hé s gidn nd vi nhiét caa vat lidu nhwa (cm/°C)
- Ung xuat tai mat cit ngang cua san pham:

o = E. s = E. CTE.(Tsolidification — T ejection)
Frormal = 0. Aetf (N)

Feject = cos (D). ps. Fromal = cos (D). pis. E. CTE.(Tsolicification — T ejection)-Aeft (N)

Can kiém tra so sanh ang suat do ty day gay ra voi Gng suat ben
cua vat I’iéu lam san pham, dé xem Iucv day c6 lam hu san pharp hay
khong, néu cd, phai taing duong kinh ty day hodc tang s luong ty day.

Hinh 1.4.7.2. So' d6 phan bé lyc
- Sau khi tinh toan sé ty 16i can thiét thi cac yéu cau bd tri ty 16i Ia:
+ Dat thap hon 1ong khuon 0,02 + 0,1 mm.
+ B tri ty 16i tot nhat 12 & canh hodc gan caa san pham.

+ Pé linh hoat thi gin trén tam kep sau cac con vit cac vong dém
de giam chan dong khi 16 xo day hé thong day vé theo chot hoi.
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AP

+ Puong kinh chdt thuong 1 + 25mm chiéu dai thudng niam

trong khoang 150 + 500mm.

- Thiét ké 16 dan cho ty day:

Mis-clignmant

DETAL C
SCALE4: 1

Hinh 1.4.7.3. Dung sai giira chot va ranh ddn

- Trong 1 s6 trudng hop hé thong dy con cé tac dung 1a ranh thoat

khi va dé dé dang chuyen dong thi gitta chot day va 16 dan thuong co
dung sai lap long lon.

- Trong nhiéu trudng hop, néu ty 16i qua dai thi khi chiu tac dung

luc thi d& bi bé cong. Khong tét cho khudn vi chét nhanh bi mon va yéu.
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f) Tinh toan 10 xo
- Kich thudée 16 xo duge xéc dinh tiéu chuin cé sin.

- Téng chiéu dai nén cuaa 10 xo khéng dugc vuot qua 35% tong
chiéu dai tu do cua 10 xo.

- Béng céch tinh toan tai trong cua hé thong day, dé c6 the chon 1o
xo0 6 do ctng phu hop. Neu qua cung thi kho 1ap rap, neu qua mem thi
khong du luc dan hoi.

- Pé tranh trudng hop bi ket thi 10 xo thudng duoc lap ¢b dinh voi
tam do, bao lay chot hoi va han ché ma sat vai chot.

g) Tinh toan éng diy va tam I0i
Cong thuc tinh lyc day cho hé théng 6ng 16i va tam 16i:

Feject: COS (CD) Us. Fnormal = COS (CD) HUs. E.E.Aeff (N)

77 [
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Hinh 1.4.7.5. San phdm ddy bang tam day

- Vi san pham nhu trén thi:

- \V/Gi hé s6 ma sat 0.5
- Géc thoat khuén 0°

\ ~ /. FEjECt ’ = A e A = A
- Dua vao cong thic Ae,-ect>T. Tinh duogc dién tich can thiét

danh cho éng diy hoic tim day.
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h) Tinh toan bac va chét hoi
- C6 2 loai chét hoi:

+ Hoi khudn ty dong: sau khi day san pham ra khoi khudn thi
dudi luc dan hoi cua 10 xo thi hé thong s& trg ve trang thai
ban dau chuan bi cho chu ki ép tiép theo.

+ Hoi khudn cudng birc: sau khi day san pham ra khoi khudn,
hé thong chot hoi ve ty vao mat tam khudn dua h¢ thong day
Vé Vi tri ban dau.

- Khi thiét ké can phai bé tri vi tri chét hoi déi xing.

1.5 HE THONG LAM NGUOQI
1.5.1 TAm quan trong va muc dich ciia hé thong 1am ngudi
a) TAm quan trong

Thoi gian 1am ngudi chiém khoang 60% thoi gian cta chu ky
khuon,vi thé viéc 1am sao dé c6 thé giam thoi gian lam ngudi nhung van
dam bao chét luong san phém la quan trong, nhi¢t d¢ chay cua nhya dua
vao khudén thuong vao khoang 150°C + 300°C, khi nguyén li€u nhya
dugc dua vao khudn ¢ nhiét d¢ cao nay, mot lugng nhiét 16n tir nguyén
liéu nhya duoc truyén vao khudn va thong qua hé thong lam ngudi giai
nhiét khuon. Néu hé théng lam ngudi vi mot nguyén nhan nao dé chua
dua dugc nhi¢t ra khudén mot cach hitru hi€u, lam nhi¢t do trong khuon
khong ngimg tang 1én, 1am ting chu ky san xuat.

Thoi gian dong
m¢o khuon

‘ /:4-—— Thot gian phun

Bio ap
Thoit gian lam
nguoi
Hinh 1.5.1.1. Thei gian lam ngugi
b) Muc dich
- Giit cho khuon ¢6 nhiét d6 on dinh dé nguyén liéu nhya cé thé
giai nhiét deéu.
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- Giai nhiét nhanh, tranh truong hop nhiét giai khong kip, géy nén
hién twong bién dang san phim gay ra phé pham.

- Giam thoi gian chu ky, ting ning Xuét san xuat

1.5.2 Mt s6 chét 1am ngudi

Chét 1am ngudi thdng dung
Chat 1am ngudi Nhiét 6 1am viéc(°C)
Chét chéng dong bing -20-0
(glycol/nuac)
Nudc chbng 1am lanh hoic nuéc gia 0-90
nhiét
Dau truyén nhiét 90- 200
Gia nhiét dién 150 — 450

Bdng 1.5.2.1. C4c chdt lam lanh thuong dwoc sir dung nhat

1.5.3 P9 din nhiét ciia kim loai

Vit liéu khudn Do dan nhiét (W/m.K)
Thép Ni — Cr 30-60
Thép khong ri (12 — 15% Cr) 13-18
Nhom 197
Bdng 1.5.3.1. Gid tri d¢ dan nhigt cua 1 s6 kim logi 1am khuén théng
ung

1.5.4 Cac thanh phin ciia hé thong 1am ngudi trong khuén ép nhyra

Baftle
om«EﬁE@ n

So dé 1.5.4.1. Thanh phan hé théng lam ngugi
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A: Bé chtra dung dich 1am ngudi(Collection manifold)
B: Khuén (Mold)

C: Ong cung cap chat 1am nguoi (Supply manifold)
D: Bom (Pump)

E: Kénh lam ngudi (Regular Cooling Channels)

F: Ong dan (Hoses)

G: Véach lam nguéi (Baffle)

H: Bo diéu khién nhiét &6 (Temperature Controller)

Ehudn dm
Ong chiza dung dich lim

ngudi (Collection Manifold)
Khuon deong

Ong cung cip
Hinh 1.5.4.1. Hé thong lam ngugi trén khudn
1.5.5 Quy luit thiét ké kénh din ngudi

- Pam bao 1am ngudi dong déu toan san pham. Do d6, can cha ¥
dén nhitng phan day nhat ctia sdn pham.

: /S e
e
. . ! »
T~ | = | .
‘Cﬂ " [ =
| | | b
Lam ngudi déu Lam ngudi khong déu
a - buong dang nhiét b - Kénh dan nguoi ¢ - Dém néng
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Lam ngudi déu Lam nguoi khong déu
So' do 1.5.5.1. Bé tri kénh ddn ngugi lam ngugi déu va khéng déu

- Kénh dan ngudi nén dé gan mat long khudn dé c6 thé giai nhiét
tot hon.

- Pudng kinh cta ranh din ngudi nén khong ddi trén toan bo chiéu
dai kénh dé tranh sy ngat dong s€ 1am trao do6i nhiét khong tot.

- Thiét ké duong nudce sao cho ¢ 1 dau vao va 1 dau ra

- Nén chia kénh 1am ngudi thanh nhiéu vong 1am nguoi. Khong nén
thiét ke chi€u dai kénh dan ngudi qua dai dan dén mat &p va tang nhiét do
lam d6 chénh 1éch nhiét d§ dau vao va dau ra tang qua 3°C.

] T

Khéng t6t Khéng t6t Tét
So' dé 1.5.5.2. Kénh dan ngugi khdng nén qua dai

=l
=
==
e
-

- Dong nudc lam mat phai chay lién tuc va mang nhiét do tu noi co
nhiét d6 cao sang noi c6 nhiét do thap.

- Heé thong lam mat phai dong déu ca 2 phia khudn am (Cavity) va
khuon dwong (Core): vi thudng thi & phia Cavity d& bd tri dudng nudc
hon do ¢ nhiéu dién tich tréng hon, trong khi phia core c6 it dién tich
tréng vi bi hé thong ty day chiém chd, nén viéc thiét ké duong nudc phia
Core gap nhiéu kho khin hon, thuong phai nghi dén viéc dit nhiing
duong nudc chéo nhau. Muc tiéu caa viéc thiét ké 1a 1am sao cho lugng
nudéc chay qua Core va Cavity phai bang nhau.

- Nhiét d6 ¢ dau vao va dau ra cang it chénh léch cang tét (AT = Tra
— Twao), AT dam bao trong khoang tir 1 + 5°C. Lugng nhiét duoc giai toa
ra khoi khudn ty 1é vai van toc dong chay, muon lugng nhiét giai toa ra
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nhiéu va nhanh chéng, phai lam sao ting van téc dong chay théng qua hé
thong bom thuy lyuc.

- Viéc b6 tri duong nuéc theo kiéu néi tiép hodc song song hay vira
noi tiép vira song song la khéng quan trong, ma quan trong la bo tri sao
cho phu hop véi quy luat dong chay.

- Can tinh toén tiét dién 15 nuéc sao cho ngudn nude cung cip du
cho ca hé théng. Thong thuong thi duong nude thuong thiét ké véi & 8
P.T 1/8 hoac & 10 P.T Ya.

- Can uu tién thiét ké dudng nudc chonhiing vi tri trén san pham cé
thanh day dot ngot, khi thiét ké can lién hé voi khach hang, dé néu co thé
thi giam bot d¢ day caa thanh cho can dbi. Nhimg truong hop gap nhiing
chd trén Cavity dang tim mong, néu c6 khoan duong nuéc thi tinh hiéu
qua cting khong cao, phai chon giai phap khac, d6 la chon hgp kim khac
thay thé, cd kha nang giai nhiét nhanh hon.

- Can luu y lam mét ca nhiing tim khuén quan trong, mic du noi
d6 khong c6 san pham (vi du nhu khuén ba tim thi nén thiét ké duong
nudc giai nhiét cho ca tim lay xuong keo, vi trong khu6n ba tam, tim Iéy
xuong keo thuong mong hon tam kep, nén chiu anh huéng nhiét nhiéu
hon, gidn nd nhidu hon so véi tam kep nén dé gay bién dang chét; do do,
kho mo khuon.

- Kénh 1am ngugi phai dugc khoan c6 do nham dé tao dong chay
roi s€ giup trao doi nhiét tot hon dong chay tang 3-5 lan.

a b c d
S N .
63°C —1 l | e I
43°C | ﬂ ) ]
230C LA | | l_ZM
we ZHE—S S A—
el | ~J.
— l — l “
Dong chay tang Dong chay rbi

a-— Chadt lam nguéi b — Bé mat mdc/kim logi ¢ — Thanh khudn d — Chi
tiet nhua

Biéu d6 1.5.5.1. So sanh dong chay roi va dong chay tang
- Dong chay réi duge dic trung bai s6 Raynold (Re). Theo bang:
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S6 Reynold Trang théai dong chay
Re > 10000 Chay rbi
2300 < Re< 10000 Chuyén tiép
100 < Re< 2300 Chay tang
Re < 100 U dong

Bdng 1.5.5.1. Trang thai dong chay dwa trén sé Raynold
- S6 Reynold c6 thé tinh theo cdng thic sau:
p.U.d

JI

Re

Trong d6: p: ty trong riéng ca chat lam ngudi(kg/m®)
U: van téc trung binh caa dong chat 1am ngudi(m/s)
d: duong kinh kénh lam ngudi(m)
i1: hé s6 nhét kénh 1am nguoi(m?/s)
- Can xem xét dd bén co hoc cua tdm khudn khi khoan cac kénh
lam nguoi.
1.5.6 Thiét ké kénh lam ngudi

- Céc kénh lam nguoi phai dit cang gan bé mat khudn cang tot
nhung can cha y dén do bén co hoc cua vat liéu khudn.

- Buong kinh kénh 1am ngudi phai lén hon 8mm (8 hodc 10) dé d&
gia cong va phai gitt nguyén nhu vay dé tranh toc d6 chay cua chat long
dang lam nguoi khac nhau do duong kinh cac kénh lam ngudi khac nhau.

- Nén chia hé théng lam ngudi ra nhiéu ving 1am nguoi dé tranh
cac kénh lam ngudi qua dai dan dén sy chénh léch nhiét do lon.

- Pic biét chu y dén viéc 1am ngudi nhitng phan day cua san pham.
- Tinh dan nhiét cua vat liéu lam khuon ciing rit quan trong.

- Luu  dén hién tugng cong vénh do sy co rit khac nhau khi bé
day san pham khac nhau.
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So dé 1.5.6.1. Kich thudéc kénh lam ngugi cho thiét ké

w D a b
Bé day thanh buong kinh kénh Khoang cach | Khoang cach
san pham mm lam ngudi mm tir tam kénh gitra 2 tam
(inch) (inch) lam ngudi den kénh dan
thanh san pham nguoi
2(0.08) 8+10(0.30+0.40)
2+4 (0.08+0.16) | 10+12(0.40+0.47) 2+2.5d 2+3d

4+6(0.16+0.24)

12+14(0.47+0.55)

Bdng 1.5.6.1. Kich thuéc 1am ngugi cho thiét ké

1.5.7 Lam ngudi 16i khuén
Mot s6 phuong thirc dimg dé 1am lanh 18i phu thudc vao kich ¢& va

cAu truc:

- Lam lanh c6 vach ngin (Baffle system)

- Kiéu voi phun (Fountain system)

- Dang 16 géc (Angled hole)
- Lam lanh 15 timg budc (Stepped hole)
- Kiéu xoén 6c (Spiral cooling)
- Thanh gia nhiét (Heat rods)

- Ong gia nhiét (Heat pipes)

- Beryllium copper cores and cavities

a) Hé théng 1am lanh c6 vach ngin (Baffle system)

- Pay 1a 1 hé théng don gian cho viéc lam lanh nhiing 16i nho, méc
du nhitng day vach ngén nay co6 thé su dung trong nhirng 18i I6n hon.
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Khoan nhitng 16 vao tim core va nhiing dai dong dugc chén vao bén
trong. N6 phai duoc lap dat phi hop véi 16 d€ dong chay khdng bi ro ri
khi di qua. O day cta nhirng 16 khoan dugc bit kin bang nhirng nat plug.

Vich ngin (Baffle) L&i khudn (Core)

“J:

Pau vao Piu ra

FITIT TS TLIIIIIIS
| errrrrrrrrrrrrrrrl

Nut chin
Hinh 1.5.7.1. Hé thong 1am lanh véch ngan

- Chat 1am ngudi di vao qua dau vao (inlet) va thong qua cac vach
ngan ding dé giai nhiét deu cho khudn.

b) Hé théng kiéu voi phun (Fountain system)

- Hé théng kiéu voi phun cho nang Xuét, cao hon so voi kiéu vach
ngan (Baffe) va giup phéan bo giai nhiét déu khap trén khuén.

L&ikhudn (Core)

Vo1 phun (Fountain)

Nt bit (Seals)
f

Piau ra

Pau viao

Hinh 1.5.7.2. Hé thong lam ngugi mét voi phun
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Vo1 phun (Fountain) T

Nut chin V } : — Diu ra

\ : - ‘ * : Pau vao

Hinh 1.5.7.3. Hé théng da voi phun
- Vi h¢ thong nay, nudc 1am ngudi s& di vao ¢ gitra va ré sang 2
bén nén kha nang giai nhiét rat deu.
¢) Thiét ké hé théng dang 16 goc (Angle holed design)

- Vi kiéu thiét ké nay, s& rat nguy hiém néu phoi trong qué trinh
khoan nhiing 16 goc bi ket lai tai nhtng bé mat giao nhau dan den han
che dong chay cua chat lam nguoi chay qua 16i.

A L&ikhuon (Core)

Paura Piau vao

Nut chin
Hinh 1.5.7.3. Lam ngugi kiéu 16 goc

d) Hé théng Iam lanh dang 18 tirng bwéc (Stepped hole design)

- Hé thong nay thi dé thict ké hon so véi hé thong Angled hole,
nhung nhugc diem cua h¢ thong nay la sau khi nhiing 16 duoc khoan phai
bit mot dau lai dé dicu chinh dong chay; tuy nhién déi khi, ¢6 the bi hong
dan dén ro ri.
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L1 khudn (Core)

Nut chin

DPau ra ) i = Dau vao

Hinh 1.5.7.4. Hé thang lam ngugi 16 budc
e) Hé thong lam ngudi dang xoan dc (Spiral cooling)

- Béi vai nhitng 16i dang tru duong kinh 16n hon 50mm, hé thong
lam lanh nay cung cap duong lam nguoi déu va nang xuat hon, c¢6 kha

nang diéu khién nhiét do tot.
V Tém/hgtn]/ Niit bit (Seal)
ety A Lai Core duoc l.'ip vio

S tam ho t['(;f

Dong chay

77 Tam insertmang dong
Diém bit dau chay 1am ngudi
lam ngudi

?

X

“

et

Hinh 1.5.7.5. Hé thong 1am ngugdi dang xodn ¢
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- Chét 1am lanh di vao chinh giira cua “insert carrying cooling insert”
va di theo duong xoan oc tré xuong dé dua chat lam nguéi ra ngoai.

f) Cac dang giai nhiét khac

- C6 thé dung thanh giai nhiét (Heat rod) va Heat pipe (6ng nhiét):
Piu ra Thanh gi,a nhiét

Nong Lanh
Hinh 1.5.7.6. Thanh gia nhiét

- Dung thanh gia nhiét (Heat rod), nuéc lam lanh s& truyén nhiét
cho no6 dé giai nhiét cho khuén va Heat rod cling dong vai tro chinh 1a 16i
khuén (Core).

I ‘ i Moulding

Saal

» Cuter ::asing Care

Capillary mesh

Heat from moulding conducted
away by heat pipe

Hinh 1.5.7.7. Ong dan nhiét

- Tinh nang ctia 6ng dan nhiét cling tuong tu nhu thanh din nhiét
nhung khong dong vai tro cua 16i khudn.

d

e e e e e w— KB 1dm npudi

4]
T

Hinh 1.5.7.8. Lam ngugi bang khi
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- P6i v6i 16i nho (d < 3mm) co thé sir dung khi nhu 14 1 chat lam
ngual.

- Cach don gian nhat la 1am I6i bang vat ligu c6 do dan nhiét cao
nhu dong hodc dong berilium, nhung c6 nhuoc diém la do bén thap.

Nudc vao

Hinh 1.5.7.9. Gidi nhiét I5i
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SO PO TOM TAT THIET KE HE THONG LAM LANH LOI
KHUON (CORE)

Lam ngudi bang khi

4 Khi
I mm -
N\
Thanh nhiét, ng gia nhiét, dong Beryllium =
PN
5-:mm '\
Lam ngudi bang nudc \\\\\\
—_—l NN NN\ N
B-Lm \
* N
Lam ngudi bang nudc theo dudng xodn dc b
o NI
40 mm
'
X ’ , -~
Lam ngudi bang nudc theo dudng xoan oc
+ tai tim N 3
N o
\ —_—
N 7
So do 1.5.7.1. Thiét ké kiéu hé thang lam ngudgi
Bé rong 16i khudn Kiéu lam lanh
3mm Lam lanh bang khi
5+8mm Thanh nhiét, ng nhiét, dong berry
8+40mm Kiéu voi phun
>40mm Kiéu xoin 6¢
Lén hon Xoin ¢ ddi va voi phun

Bdng 1.5.7.1. Thiét ké kiéu lam ngugi cho khuén
1.5.8 Lam ngugi long khuon

- Lam ngudi Cavity ciing quan trong nhu khi lam lanh 16i (Core).
Trong nhi€u truong hop, lam lanh I16i ma khong lam lanh long khudn
(Cavity) s& dan tgi sy lam lanh khong déu, mat kiém soaét.

102



Rinh lién két

NS

N\
\)

Pau vao Pau ra

Hinh 1.5.8.1. Hé thong l1am lanh Cavity dang tron
- Hé thdng 1am ngudi nay sé& giai nhiét cho ca Cavity va san pham.

Seal Diu ra

Pau vao

Hinh 1.5.8.2. Lam lgnh Cavity dang chiz nhdt
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Tam insert Pudng lam npudi

s

il

Q\\\\\\\\\\\\\}\{\Q\\Q Piu ra
Seal Cavity

A

S ] s

Hinh 1.5.8.3. Hé thong 1am lgnh dang vanh khuyén
a) Hé théng 1am ngudi ndi tiép (Series circuit)

- Trong hé thong nay chi c6 1 dau vao (inlet) va 1 dau ra (outlet).
Dong chay lam lanh théng qua hé thong lam lanh va ngay cang gia nhiét
trong qué trinh di ttr cong vao dén cong ra.

bic diém:
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Dong chay 1am lanh théng qua 1 mach dugc két ndi.

C6 su chénh léch nhiét d6 gitra céng vao va cong ra.

C6 sy roi ap Xuat cao gitra cong vao va cong ra.

Bit ctr sy tic ngh&n nao trong mach nay déu d& dang nhan biét.

Piu ra
A

;;/

L :

NN

A

/]

| ;// 5 Tiét dién khong déi
g )
|4

- P72
L.El g,,,,,— %

Pau viao

Hinh 1.5.8.4. Hé théng vich ngan noi tiép

b) Hé théng lam ngudi song song (Parallel circuit)

- Trong hé théng nay chat Iam lanh dugc cung cap dong thoi dén
nhitng bo lam nguadi riéng biét. Mdi core, cavity dugc cung cap chat lam
lanh tai cung 1 nhiét do. Piéu nay c6 nghia 1a c6 su phan chia nhiét do
ddng déu gitra cac tim khuén.

Pic diém:

+

Tat ca cac mach duoc cung cap cuing 1 ngudn lam lanh chung
tai cung 1 nhiét do.

C6 1 sy chénh léch nhiét 6 thap hon khi thong qua khuén.

C6 1 d6 roi nhiét do thap hon giita dau vao (inlet) va dau ra
(outlet)

Nhiét d6 khuon doéng déu hon.
Sy tic ngh&n mach khé phét hién hon.
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Paura | g 8

i Pau vao

1
Hinh 1.5.8.5. Hé thang voi phun song song
¢) Hé thong lam ngugi nhiéu tang

Pau vao

Hinh 1.5.8.6. Hé théng lam ngugi nhiéu tang
1.5.9 Cac chi tiét sir dung trong hé thong 1am ngugi
a) Céac nat chinh dong (pressure plugs)

Dung dé khoa hoic diéu khién dong chay cua chat 1am ngudi trong
kénh lam ngui theo y muon cua ngudai thiét ke.
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lNll't chinh \Nut chinh
ap khong  dp

- o ren

E e g 9
o - 2
e &/)’ v)

Hinh 1.5.9.1. Mét sé logi nat chinh dong
b) Nut va que lam chéch hwéng dong (diverting plug and rod)
Nut chinh dong Thanh chinh dong

A
N,

e

| Nt chinh 4p

Mat cat A-A

S

Hinh 1.5.9.2. Nut va que lam chéch huong trén khubn
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Hinh 1.5.9.3. Mg¢t logi nat va que lam chéch huwéng dong
c) Cascade water junction

Dung dé 1am ngudi cac 156i duoc cdy vao khudn hoic ¢ nhiing ving
kho thiét ké kénh lam ngudi.

4] [

it
yd

Maolded Part

Melijed Part

LLL

Paring \ A
Ling— |

Hinh 1.5.9.4. Lam ngugdi bang Cascade water junction

ﬁ’gm*

Hinh 1.5.9.5. Mét sé logi Cascade water junction
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d) Vach tron (bubbler tube)

La loai ng dung dé 1am ngudi nhitng 16i nho duoc ciy vao khudn.

Molded Part
i 7 f
<
{
Pgirtinu i
Line :
f A | |
lin u |
] - s
Hinh 1.5.9.6. Lam ngugi bang véch tron Hinh 1.5.9.7. Mgt

s6 logi vach tron

e) Véach phang hoic vach xoin (baffle or spiral baffle)

Ding dé chia 16 khoan 1am ngudi thanh hai phan. Céc véch phang s
gitip chat lam ngudi chay Ién xuong bén trong cac 16 khoan va tao ra dong
chay roi bén trong dé gilp qua trinh 1am ngudi dién ra nhanh hon.

Vich ngan Mait phan
phang khudn Chi tiét

= >
[ Vach ngan
X04n o6c
Vao = Ra
= o -
T - | =
Nut chinh ap

Top View

Hinh 1.5.9.8. Lam ngugi bang véch phdang va véach xodn

Hinh 1.5.9.9.
Mgt sé logi
véch phang va
vach xoan
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f) Ong dan nhiét (thermal pin)
Dung dé 1am ngudi 16i cdy hodc cac 151 truot trén mit bén

Chi tiét Chat léng )
I laimngugr  Hot

'|' Nhiét ra
Mit phin \ L
khudn |
|
i
Vi e -":E:»-ln —
ao o |

JE

Nit chinh ap

Hinh 1.5.9.10. LAm ngugi bang éng dan nhiét
g) Pau ndi chuyén tiép (elbow)
Dung dé ndi cac doan gap khic caa kénh lam ngudi.

Hinh 1.5.9.11. Cdc doan gdp khc ciia kénh 1am ngugi diing dau noi
chuyen tiep

Hinh 1.5.9.12. Mét s logi dau néi chuyén tiép
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h) Pau ndi (connector)
Dung dé két ndi 6ng dan chat 1am ngudi voi kénh 1am ngudi.

i
S/ / Thép khudn
// Ong 1am ngubi

Dong chay
lam nguo1

by
¢ <— |l
At

Nut |

; Khdp nbi
chin

Hinh 1.5.9.13. Pau néi trén khuén

Hinh 1.5.9.14. Mgt s6 logi dau noi
i) Ong phan phdi chat lam ngudi

FDIsScoOnnect
MOLD EASE

— Flexible
Core Yater
Retainer Line
Plate < FTemperature
Gapge
Support - el
Plate . . T

Yater Manitold

\E] ector Pressure Gage

Plate

Inlet Coolanl Source

Hinh 1.5.9.15. Ong phan phéi
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1.5.10 Tinh luu lwgng nwée lam ngudi

- Can thiét phai biét luu lrong nudc 1am ngudi vi né tryc tiép lién
quan dén duong Kinh cua kénh nguéi sé dugc thiet ké. Luu luong nudc
lam nguoi dugc tinh theo céng thac sau:

raPXHEngDE
\ 8 x AxL

+ Ap: Ton thit 4p doc dudng trong kénh ngudi.
+ ¢: Hé sd gia tdc trong truong, g = 9.81(m/s?).
+ L: tong chiéu dai caa kénh ngudi.
+ D: duong kinh kénh nguéi.
+ : hé sb ton that.
- Ton that ap doc duong trong kénh ngudi (Ap): Ton that ap doc
duong trong kénh ngudi dugc dinh nghia nhu sau:
+ AP =Pvao - Pra
+ Puyao, Pra: 4p Xuat vao va ap xuit ra khoi hé théng 1am ngudi.
- Buong kinh k&nh nguéi D: Viéc tinh toan duong kinh kénh nguéi
rat quan trong. Hé thdng giai nhiét c6 l1am viéc hiéu qua hay khong phu

thugc rat nhicu vao duong kinh kénh nguoi. Tir cong thic trén, viét lai
nhu sau:

8x AxLx0Q? 1

A,= X —
w2 x g D=

r

Theo cong thic trén, thay rang duong kinh kénh nguoéi ti I& nghich
Véi t6n that ap trong kénh nguoi. Néu duong kinh kénh ngudi cang giam
thi dién tich trao doi nhiét cia kénh nguoi va khudn giam lam cho ton
that 4p tang lén dang ké. Nhung duong kinh kénh ngudi qué 16n thi s&
anh huong dén do bén khuén, ciing nhu vi tri cc bo phan cua hé thdng
day duoc b tri trén khudn.

Theo thuc nghiém, c6 thé lva chon luu luong nuée téﬁi thiéu yéu
cau twong ung véi duong kinh kénh ngudi nhu bang sau dé ludn thoa
man yéu cau trang thai chay roi caa dong:
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DPuong kinh kénh nguoi (mm) | Luu luong nudc téi thiéu (lit/phit)
8 2,84
10 3,41
14 5,11
16 5,68
20 6,82
25 9,46
Bdng 1.5.10.1. Lueu heong nwéc toi thiéu tiwong ing véi dwong kinh kénh
nguai

- Lya chon luu lugng nude tuwong (tng vai duong kinh kénh nhya.

Cac gia tri trong bang trén dugc tinh cho mét duong nudce va chi
mang tinh chat tham khao, c6 thé khong chinh xac vi chua tinh dén céac
yéu to tac dong phu (nhu nhiét d6 dau vao cua nude, lugng tap chat trong
nudc..).

- Hé s6 ton that: DA vai dong chay rdi thi hé s6 ton that duoc xac
dinh chua yéu dua vao thuc nghiém va phu thudc vao cac yeu t6 sau:
£
A=fx(5%Ry)

Trong do:
&: d6 nham tuyét doi
D: duong kinh kénh lam ngudi
1.5.11 Tinh to4dn thoi gian lam ngudi

- Thoi gian 1am ngudi duoc hiéu la thoi gian tir 1uc khudn bét dau chiu
tac dong cua ap Xuat gitr khuén cho dén trudc khi mo khudn ra. Thoi gian
lam ngudi c6 thé duge xem nhu 12 mot ham sé cua: nhiét do khudn, nhiét do
chay déo, tinh chat vat liéu dem phun ép, va chiéu day caa san pham.

- Thai gian 1am nguoi téi thiéu c6 thé duoc tinh theo cdng thuc sau:

+ Truong hop don gian, tinh thoi gian lam nguéi véi do day
thanhq san pham tir 1+4 mm, nhiét @6 thanh khu6n duéi 60°C
c0 thé stir dung cong thuc:

Tc = Smax X(l + 2XSmax)
Smax: thanh day nhét ciia san pham
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Vi du: Te =2.5x(1+2x2.5) = 15 (s), san pham day 2.5 mm

+ Truong hop nhiét d6 thanh khuén cao hon 60°C thi thoi gian
lam ngudi cong thém khoang 30%:

hz 4’ tll:!' - tﬂr
t, = > XIn [—x(‘—))
o X1 FiA tE — tﬁr

Trong do:
h: chiéu day san pham (m)
a: do khuéch tan nhiét
T=Tc+30%* T,
+ Truong hop tong quét:
te: nhiét do san pham va duoc chon theo bang sau:

Loal ABS PC PC/ABS PBT Nylon
nhua
te(°C) 82 118 93 116 170

Bdang 1.5.11.1. Nhié dg san pham
tw: nhiét 4o khuon, ddi véi 1 s6 loai nhwa c6 thé chon theo bang sau:

Loai ABS PC PC/ABS PBT Nylon
nhua
tw(°C) 57 82 79 41 85
Bdng 1.5.11.2. Nhiét do khudn
tm: nhiét d6 chay déo duoc chon theo bang sau:
Loai ABS PC PC/ABS PBT Nylon
nhua
tm(°C) 238 302 260 243 260
Bdang 1.5.11.3. Nhiét do chay deo
+ Do khuyéch tan nhiét duoc tinh theo cong thuc sau:
K
!’I =
p X Gy
Loai nhua ABS PC PC/ABS PBT Nylon
K (W/m.°K) | 0.264 0.19 0.246 0.246 0.25
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CP: nhiét dung riéng caa nhya, va hé sé6 CP c6 thé duoc chon dua
theo bang sau:

Loai nhua ABS PC PC/ABS PBT Nylon
CP 1314 1298 1252 1741 4400
(J/kg.°K)
p: khéi lwong riéng caa nhua, va duoc cho theo bang sau:
Loai nhua ABS PC PC/ABS PBT Nylon
p (kg/m?) 1040 1200 1120 1310 961

Bdng 1.5.11.4. B¢ dan nhigét, nhiét dung riéng va khoi Lirong riéng cua
mo so logi nhya

1.5.12 Thoi gian 1am ngudi ciia 1 s6 dang chi tiét

Hinh dang Cong thuc tinh
s° 8 ty-F
tc=—. In(5. 2%
Te.a e Lg—Tw
s° 4 ty-F
tc=—. In(=. 2=
Te.a e Lg—Twr
: T — T
tc = .In(0.692. ——)
23.14 . a Lg—Tw
2 -
tyy—T
tc = .In(1.692. X—)
23.14 . a Lg—Twr
1
tc = = In(0.56L
pz+t7)-@
T — Ly
tg—tw
1
tc = o= - In204
I:-D2 +T__I. I
ta— L
tg—Tw
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__ " tn—fw
tc = - In(0.533. ——)

tg—Tw

__ ty —Ewr
tc= P In(2.064. ——)

tg—tw

D* ty—Tw
tc= —. In(2. =——
4, m=. E[ IE—I[_V

Twong ty nhu hinh dau tién véi:
s =Da- Di

Bdng 1.5.12.1. Thoi gian lam ngugi 1 sé dang chi tiét
tm: nhiét d6 chay déo cua nhua
ty: nhiét do trung binh cua khuoén
£z nhiét do trung binh san pham
tg: nhiét 6 16n nhat caa san pham
1.5.13 Kiém soat nhiét do khuén

- Nhiét @6 khuén 1a thong s quan trong nhat anh huong chu ky
dinh hinh va chat luong san pham. Nhiét do khudn thip hon c6 thé rat
ngan thoi gian 1am nguoi, nhung c6 thé vi nhiét 6 giam xudng nhanh ma
tang can tro qua trinh dién day nhya vao khudn. Nhiing hién tuong nay
khién thanh pham tdn tai tng xuit cao. Con khi tang nhiét d6 khudn lam
cho sy co rat dinh hinh day di, giam co rdt vé sau. Dong thoi lam giam
g XUt ndi tai va tang chat lugng bé mat san pham.

- Thoi gian 1am ngudi duoc xac dinh cha yéu dua vao nhiét do
khuén. Khong thé rat ngan thoi gian 1am ngudi bang cach giam nhiét do
khubn ma phai quan tam tir khau thiét ké thanh san pham (tranh do day
khong can thiét), thiét ké khudn (vat liéu khudn, kénh nhwa, dudong nudc
lam nguoi...).
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- Bé dap tmg duoc tinh chit san pham, dic biét 1a tinh dinh hinh thi
can phai xac dinh nhiét 6 khuén dat dugc. Nguyén tic thyc hién Ia thiét
bi theo do6i nhiét d6 hoat dong sao cho nhiét d6 khubn gitr dao dong &
muc ¢b dinh. Trudc tién, trong chu ky ép phun, nhiét do cua khudn s&
tang tir 5°C +15°C do tiép xUc vai nhya léng. Trong chu ky tiép theo,
lwong nhiét ting 1én nay can phai dugc 1am giam bang céch tai nhiét di.
Vi thé, véi mot chu ky 6n dinh thi dd thi nhiét d6 dao dong c6 chu ky
ring cua. Trong sudt giai doan khoi dau, nhiét do khudn s& ting trong
khoang thoi gian xac dinh dé dat t6i trang thai nhiét do 6n dinh vao thiét
bi trao doi nhiét. Nhiét do nay c6 thé cao hon tir 10°C dén 30°C so Voi
nhiét d6 ban dau cua hé thdng va ciing can kiém soat sy dao dong cua
nhiét do trong sudt qua trinh san xuét.

1.6 HE THONG DAN HUONG VA PINH VI

C6 rat nhiéu phuong phap dé dinh vi hai tim khu6n. Phuong phap
dugc chon phu thugc vao hinh dang cua chi tiet, do chinh xac cua san
pham, tham chi ca tuoi tho dyu kién cua khudn. C6 vai cach chon sau day:

(1) Khong st dung dinh vi trong khuén

(2) Chét dan hudéng va bac dan huéng

(3) Khéa con gitra Iong khudn va 16i khubn

(4) Khoa con gitra nhom long khudn va 16i khubn
(5) Khéa ném

(6) Két hop (2) vai (3), (4), (5) hoic (6)

Khu6n 4m

Khuén duong

"7

u|

j chét dén hudng
/

]

bac din huéng

S

Tam hd trg —

[T 11 (
[ i

SR B N

Ld Lo
Hinh 1.6.1. Hé thong ddn hudng va dinh vi

LI
H
[
LI
-
[
H
mn
]
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1.6.1 Chét din hwéng va bac dan hwéng

Chirc nang chinh cua Chét dan huéng va bac dﬁg huéng la dua
khuén sau vao khuén truge thang hang veéi nhau. Chot dan husng nam ¢
khuén trudc va bac dan hudng nam & khubn sau.

Do dai cua chét dan huong phai dai hon miéng ghép cao nhat dé
tranh hong hoc khi dong khudn dac biét 1a khi lap rap.

a) Cac loai chét din hwéng

= |
A
|

B |~DE

L

Hinh 1.6.1.1. Chét dan huéng thang c6 vai

IR
] ] FAAXIRALR
.

-BE

L

Hinh 1.6.1.2. Chét ddn huéng bdc c6 vai
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b) C4c loai bac din hwéng

NN
f
8D -
L SN N L
L i

Hinh 1.6.1.3. Bac ddn huéng thang khdng cé vai

2x10. —
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i' AN ’
BE BD - OH
‘ |
AN NN -
_"I"_3."1B
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Hinh 1.6.1.4. Bac ddn hwéng c6 vai

[~

Nl
|

-

Hinh 1.6.1.5. Bac dan c6 ranh tra dau
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¢) Céch lap bac din hwéng va chét

o

an hwong

N\

N

ZINENN

L Ejector LEJE-ttDr l- Ejector L Support
Housing  Plate Retainer Plate
Flate

Ls:dsr Pin
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d
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Ejector Ejector LE_]E'EtD[ LSLPPDIT

Housing  Plate Hetainer Plate
Flate

N
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Khi chét duoc cai dit trén tim hd
trg, 6 d& c6 thé dugc gd bo tir
khuobn ma khéng g& bo tam day.
Diéu nay cho phép d& dang bao
dudng hé théng day.

Chét duoc cai dat trén 6 d& nhanh
chéng, khi 6 d& g& bo tur khudn
chuan. Lap rap hoan chinh bi loai
bo.

Hinh 1.6.1.6. Lap bac ddn huéng va chot dan huéng

Viét lap dat cac chdt dan hudng trong khudn ciing rat quan trong,
trong mot khuon binh thuong c6 4 chét dan hudng, don gian nhat 1a 2
hodc 3 chdt, con nhimg khudn cé kich thudc Ion c6 thé 18n ti 6 chot.
Khi lap rap, c6 thé xay ra viéc hai phan khuén dit nguoc nhau c6 thé gay
ra hong hoc nang cho 1ong khudn va 16i. Bé tranh diéu nay, thuong ding
céc chot c6 duong kinh khac nhau trong khuén, thuong thi ¢ 1 chét phai
c6 duong kinh khac, hozc 1 vi tri 16 hoidc duong kinh 16 bi xé dich.

A

S
D)

©

Nt
7 G2

Yo
b
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AxB D |Gl | G2 | G3 AxB D | Gl | G2 | G3

150x100| 20 | 20 | 20 | 25 | 350x330| 30 | 30 | 30 | 35

150x150 | 20 | 20 | 20 | 25 | 350x350 | 30 | 30 | 30 | 35

150x250 | 20 | 20 | 25 | 30 | 350x450 | 30 | 30 | 30 | 35

150x280 | 20 | 20 | 25 | 30 | 350x500 | 30 | 30 | 30 | 35

150x300| 20 | 20 | 25 | 30 | 350x550| 35 | 35 | 35 | 40

150x320 | 20 | 20 | 25 | 30 | 350x600 | 35 | 35 | 35 | 40

150x350 | 20 | 20 | 25 | 30 | 400x330| 35 | 35 | 35 | 40

180x180 | 20 | 20 | 20 | 25 | 400x400 | 35 | 35 | 35 | 40

180x200 | 20 | 20 | 20 | 25 | 400x450| 35 | 35 | 35 | 40

180x220 | 20 | 20 | 20 | 25 | 400x500 | 35 | 35 | 35 | 40

180x250 | 20 | 20 | 20 | 25 | 400x550 | 40 | 40 | 40 | 45

180x300 | 20 | 20 | 25 | 30 | 400x600 | 40 | 40 | 40 | 45

180x350 | 20 | 20 | 25 | 30 | 400x650 | 40 | 40 | 40 | 45

180x400 | 20 | 20 | 25 | 30 | 400x700 | 40 | 40 | 40 | 45

Bdng tra cdc kich thuéc truc dan héng
1.6.2 Co ciu dinh vi

Thong thuong céc chot dan huéng co thé gitr dwoc mot do thang
hang so bd, nhung véi khudn chinh x&c thi dung sai cua cac chot dan
hudng va bac dan hudng la qué 1én vi thé can c6 bo dinh vi.

Dbi véi loai san pham 16n, nhit dinh phai dung bd dinh vi. Trong
truong hop nay khuodn phai chiu luc ép mét bén, dac biét khi khuon chua
dién day va cac chdt dan huéng khong thé chiu dwoc cac luc ép mit bén
nay.

a) Co cau dinh vi mat con

Céu trac nhu hinh bén dudi 14 hinh dang dinh vi chinh xé&c cho mat
con giita cac tim khudn. Ung dung chinh cho 1dng khudn rong va sau voi
san pham c6 thanh mong. Dé tranh bit trén mat cén va nang cao tudi tho
khuon, nén tdi bé mat ¢ chd tiép xuc cua mat con hay lap vao n6 khoi lap
ghép da duoc tdi bé mit.
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Hinh 1.6.2.1. Co cdu dinh vi mdt con

Hinh bén duéi 1a co cAu thuong dung cho mit con dinh vi chinh
xéc trong co Cau dinh vi cua khudn ép nhya, dugc lap xung quanh 1ong
khuon. Hinh a va b 1a bac dinh vi mat con chuén, va két ciu nhu hinh ¢
c6 thé lap va thao trén mat duong phan khudn, dé dang sta chita va bao
tri, va thuong xuyén sir dung khi tim khudn cé dinh day. Chét dinh vi
cho mit cén thudng duoc 1ap trén tam khudn di dong.

=

(a) (b)
Hinh 1.6.2.2. Co cdu dinh vi mdt con chinh xac

1&6: vit, 2&9: bac dinh vi chinh x4c mat con, 3: tim khudn cd dinh, 4:
chot dinh vi chinh xac mat con, 5: tam di dong, 7&8: vong dém.

—
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b) Co cau dinh vi chinh xac bang mit vat

Ung dung co cdu dinh vi chinh x&c bang mat vat nhu hinh bén
dudi. Trong vai truong hop, bé mat vat dinh vi chinh x&c cat thang trén
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tam khuon, va trong vai truong hop khac, khdi chén cho vj tri chinh xac
dugc thém vao, dé nang cao tudi tho va thuan lgi cho viéc sira chira, d6i
khi nhitng tim chén tdi cing chdng mai mon dwoc Iap vao mat xac dinh

vi tri chinh xac.

1. T4m khudn c¢b dinh,
2. Ném dinh vi mat
bén, 3. Tam khudn di
dong

1. Tam khuon cé dinh,
2. Ném hai mat vat
bén, 3. Tam khudn di
dong

1. Ném mat bén, 2.
Tam chong an mon

Hinh 1.6.2.3. Mgt vat
don dinh vi chinh xac

Hinh 1.6.2.4. Mat vat
doi dinh vi chinh xac

Hinh 1.6.2.5. Mdt’vét
dinh vi cé tam chong
an mon

1.6.3 Vi tri ciia chdt va bac din hwéng

Viéc dit cac chét dan hudng trong khuon cling rdt quan trong. Mot
khu6n binh thuong c6 4 choét dan hudng, tuy nhién véi loai khudn don
gian 2 hoac 3 chot dan la du, nhieu khi hai phan khu6n ngugc nhau co
thé gay ra hong hdc nang cho long khudn va 16i neu lap nham chiéu. bé
tranh di€u nay, thuong dung cac chot co duong kinh khac nhau trong
khudn, véi khuon chot dan hudng thi mét chot phai c6 duong kinh khac
hodc 16 xé dich so véi cac chot (16) con lai. Pay la hé thong cac than
khuén tiéu chuan.

1.7 HE THONG THOAT KHi
1.7.1 Khai quat

a) Khai niém

- Trong long khudn ludn chia khdng khi can duoc dy ra ngoai khi
nhua dien day khuon. Khong khi nay phai duoc thoat mot cach nhanh
chong trong sudt qua trinh dién day. Nhu vay, hé thdng thoét khi 1a cung
cap nhiéu con duong dé khong khi bi méc ket trong 1ong khudn thoat ra

mot cach nhanh chong va dé dang. Hé thong thoét khi can thiét ké sao
cho khong khi dé dang thoat ra, nhung khong cho nhya néng chay di qua.
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- Khi khong c6 hé théng thoat khi hay hé thdng thoat khi khdng
dugc thiét ké tét thi s& gay ra mot sb khuyét tat nghiém trong trén san
pham nhu bi duong han, vét chay, chi tiét khong dién day,...

- Hé thdng thoat khi duoc dung phd bién nhit 1a cac ranh thoat khi
trén mat phan khudn va mit mai quanh ti 16i (ti ddy) san pham. Ngoai ra,
khi trong khuén ciing c6 thé thoat ra _ngoai qua dudng nude lam ngudi,
cac khe hé nho cia hé thdéng truot, phan ghép (cuc cay).....

b) Nhitng khuyét tat trén san pham nhua
1 - Cdc dom chay (Burn Marks)

Hinh 1.7.1.1. Cdc dom chay trén san pham khi ép

~Van toc va &p xuét phun qua cao khién cho cac bot khi trong hé
thong kénh dan va long khudn khong thé thoat kip ra ngoai qua hé thong
thoat khi. Phai bo tri hé thong thoat khi cho phu hop.

2 - Khong dién day hoan toan (Short shot)
Tao ap XUt nguoc do khong kh| khong

Hinh 1.7.1.2. San phdm khéng dién day
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3 - Pwong han (Weld line)

Dong chay caa nhya sé& bi tach ra khi gap vat can trén chi tiét, sau
d6 khi vuot qua vat can cac dong chay sé nhap lai va sinh ra dwong han.
Ylzldlines

- _
..,

» = |

Lo

Hinh 1.7.1.3. San phdm bj 16 dirong han
1.7.2 C4c kiéu thoat khi

- Trén thuc té co rét nhiéu phuong 4n thoat khi ¢o thé duoc su
dung, tuy thugc vao ket cau caa long khudn, vi tri cong phun, kha nang
gia cbng, ap xuat phun,...

- Mot s phuong an dang duoc sir dung rong réi hién nay gom:

+

Thoat khi qua ranh thoat khi trén mat phan khuén.
Thoét khi qua hé théng day trén khuon.
Thoét khi qua hé théng hat chan khéng.

+ + +

Thoét khi qua hé théng lam mét, insert, slide, ...
1.7.3 Ranh thoat khi trén mat phan khuén

- Sy lya chon dau tién 13 ranh thoat khi dugc bd tri ¢ mat phan
khuon vi dé gia cong va vé sinh. Nhimng rdnh nay dong vai trd nhu mot
cau néi giira 1ong khudn va méi trudng ngoai gitup dwa khong khi thoét ra
khoi long khudn.
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Hinh 1.7.3.1 - R&nh thot khi

- CAu tao cua ranh thoat khi thé hién & hinh dudi, va duoc chia lam
hai phan chinh: rdnh dan va rénh thoat.

VENT AREA for ESCAPE
of GASES =dx w

Hinh 1.7.3.2. Kich thwéc hé thang thoat khi trén mat phan khudn
Rinh thodtkhi

\

N
NN

1
Thoat khi thuan loi Thoat khi kém
Hinh 1.7.3.3. Thoat khi trén mgat phan khudn

a) Ranh dan (vent land)

N@m ¢ phan dau cua ranh thoat khi. Phai thiét ké sao cho khong
cho vat liéu chay vao cac 10 thong hoi trong sudt qua trinh dién day.
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X (see Tabla 16)

£‘DD""q_ T

I‘_ ?51 Esmj ' Atmosphara
Minimum
0.2 mm— .
Mirimum Minimum

Hinh 1.7.3.4. Ranh ddn
Do sau tai vi tri diu cua ranh thoat khi thuong nho dé tranh cho vat
liéu chay ra ngoai. Va tuy thudc vao do nhét cua tieng loai nhua thi ¢6 do
sau khac nhau. Cho & bang sau:

Loai nhya Chiéu sau (mm)
ABS 0.0254 +0.381

ACETAL 0.0127 +0.0254

ACRYLIC 0.0381 +0.0508

CELLULOSE ACET, CAB

0.0254 +0.0381

ETHYLENE VINYL ACET

0.0254 +0.0381

IONOMER 0.0127 +0.0258

LCP 0.0127+0.01778

NYLON 0.00762+0.0127
POLYPROPYLNE 0.0127+0.0508

PC (RIGID) 0.01524+0.0254

PVC (FLEXIBLE) 0.0127+0.01778

POLYETHYLENE 0.0127+0.03048

PET, PBT, POLYESTERS | 0.0127+0.01778
POLYSULFONE 0.0254+0.0508

Bdng 1.7.3.1. Chiéu sau v; #i dau ranh ddn

Do rong cua ranh khdng cé gidi han, nhung trong thyc té nam trong
khoang 3.175+12.7 mm.
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Chiéu dai ranh (1): 0.762 mm <I<3.175 mm
Khi thiét ké ranh dan can chu ¥ cac didu sau:
+ S ranh tdy thudc vao luu lugng va toe do dién day.
+ Khi can tang thoat khi thi ¢6 thé tang thém ranh thoat khi hay
ma rong cac ranh.,

b) Ranh thoat (relief slot): dua khong khi tr rdnh dan thoat ra
ngoai. C6 chiéu sau va bé rong lon hon ranh dan, dé giam &p xuat va
khong khi thoat ra ngoai hoan toan.Thuong c6 kich thudc 20 x d.(d:
chiéu sau rénh dan)

1- Céch bé tri

Nén dat tai’nhiéu vi tri khac nhau d(_)c‘theo l}é théng kénh dan va
duong bao chi tiét. Nhung chiung dac biét can thiet nam ¢ nhitng vi tri
duoc dién day cudi cung. Thong thuong do6 1a nhimg khu vuc xa cong
vao nhya nhét. Vi khi dién day thi khu vuc cudi nay khong khi bi nén lai

va hinh thanh cac biy khi nén né duoc bd tri tai day.

} Chd dé bi shortshot
Keénh dan Long yd

l' _ khuén ? < \% 7
i Thodt / — /E
= d : Z RN
Dém chédy Thoat khi
Hinh 1.7.3.5. Cach bg tri rénh thoat khi

BG tri ranh thoét khi ¢ nhitng noi dé tao ra phé pham do khong khi
khong thoat ra dugc, nhu: 10 khi, vét chays,...
Diém dién day khong hodn toan

/ A
% ,

] =

Y

Pém chay Rinh thoatkhi

Hinh 1.7.3.6. Cach bé tri rénh thoat khi
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Ngoai ra, mot giai phap khac d6 1a gia cong kénh dan hinh vanh
khuyén, khdng khi s€ theo cac 16 khi chung quanh thoat ra.

Rénh thoatkhi

Hinh 1.7.3.7. Thoéat khi thong qua 16 khi va kénh ddn hinh vanh khuyén

2 - S6 lwgng ranh thoat khi can thiét

Khong thé bo tri qua nhiéu ranh thoét khi. S6 lwong ranh thoét khi
phu thudc vao chu vi cua chi tiet. Tong chu vi ranh thoat khi phdi gan
bang 30% chu vi cua chi tiét &€ dam bao kha nang thoat khi.

Néu st dung 6.35 mm bé rong rénh thoat khi, ¢6 tong cong 12 ranh
thong hoi cho phan nay. Chang co thé dugc dat cach déu nhau nhu hinh,
hqa_“lc l:;ét dau bqéng cach dat mot ranh thong hoi ¢ moi bon gdc, maét truc
tiep doi dién cong va rénh thoat khi khac bang nhau & cac vung con lai.

Rinh din dit xung quanh
chi t1ét, chu vi tong s6 rinh
dan = 30% chu vi chi tiet
Cudng phun

Long khuon

Hinh 1.7.3.8. C4ch bé tri ranh thoat khi
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1.7.4 Hé thong thoat khi trén kénh din

- Pé tang thém khd ndng thoat khi ra khoi 1ong khudn nén bé tri
thém hé thong thoat khi trén kénh dan.

- Ranh thoat khi s¢ dugc bé tri thanh 1 vong khép kin quanh chu vi
cua kénh dan va ciing duoc dan ra ngoai boi cac ranh thoat.

- Do trong kénh dan d ton tai khong khi trugc khi nhira duoc dan vao.

- Do dg’) khi nhya dugc dan vao kénh dan s& don thém khong khi
trong kénh dan vao trong long khuén.

- Nhya véi nhigt d va ap xuét cao cong véi nhigt d va ap xuat sin
cO sg tiep tuc tich tu thém va long khudn gay nén hi¢n tugng qua nhigt
lam hu hong chi tiét.

- Vi vay, thiét ké thém hé thong thoat khi trén kénh dan dé thoét
khdng khi ra ngoai hon la day thém khong khi vao long khuén.

Deaep vanits 10
atmosphare

Weant all around runner

Hinh 1.7.4.1. Cach b tri ranh thoat khi ¢ kénh ddn

a)Uu diém:

- Dé gia cong va vé sinh.

- CO thé bd tri & bat ky vi tri nao trén mat phan khuén.

b)Nhuoe diém

- Phai thiét ké ranh thoét khi sao cho khéng khi thoét ra ngoai
nhung nhya khong chay ra khoi long khuon.

- Phu thudc vao tée do va luu luong dong chay khi bé tri hé théng
thoat khi.

- Khong bé tri duoc hé thdng thoat khi trén chi tiét qua mong, c6
gan (rib), ranh cut (blind holes).
1.7.5 Thoéat khi qua hé thong diy trong khuén

- Dya vao h¢ thong day trén khuén. Trén cac ty day nay, thiét ké cac
ranh xoan dé tir d6 khong khi trong khudn theo cac ranh nay di ra ngoai.
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¥ b1(Range of guaranteed shaft diameter precision)

SectonA 6 5
@,_ G
1 SN

N\ m‘
R=05(P=2--+R=0.J)
7 +
T-00es 5o

L3 (200 LF]00)
@ 3 Ttolerance is_) . for SP—EPJB—L.

# Close-up of saction A {spiral vent)

7

Hinh 1.7.5.1. Cach bé tri ranh thodt khi trén ty day
- Mat mai trén ti 16i (ejector pin): dya vao do ho gita truc voi 16
khi 1ap rap, vi h¢ thong day phai truot doc truc de day chi tict ra ngoai,
nén lap rap ¢ day la lap rap c6 do ho. Chinh vi vay ma dya vao khe ho do
khong khi c6 thé thoat ra ngoai loai bo cac bay khi.

005 mm =0.002in
& :uhﬂj
[ y |
\ 025 I S
1 z

=}

cavIty

PLASTIC

Hinh 1.7.5.2. Cach bé tri ranh thodt khi trén ty ddy

- Khi sir dung hé théng day vao viéc thoét khi thi can lau chii hang
ngay dé loai bo nhiing vat lam ngan khong cho thoat khi. Can dugc thay
thé hay thao ra lam sach khi bi tat.

a)Uu diém:
- Thiét ké chung vai hé thdng day nén co thé tiét kiém chi phi.
b)Nhuge diém
- Doi hoi d6 chinh xac cao mai c6 thé thoat khi tét.
- Poi hoi hé thdng day co do bong cao.
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1.7.6 Thoat khi qua hé thong hiit chan khong

- Hién nay, hé théng hut chan khong dang dan duoc st dung rong
réi trong nganh cong nghiép khudn mau vi nhimg uu diém cua no. Doi
vGi mot sb khudn, viéc sir dung nhiing phuong phép thoat khltruyen
thng 1a khong triét dé, do két ciu long khuén phtc tap, ¢d nhiéu diém
chét (dead pocket) khién khong khi khong thé thoat ra ngoai hoan toan.
Phuong phap hut chan khong da khic phuc duoc nhiing van dé nay.

O-Ring Grove N
e /acuun
(7 J )

\

Vent
1" long x 0.003" deep (phenglic)
1" long x 0002° deep (polyestersd

\NS q J)

LY Y

\ Vacuum Chamber Vacuum

O a

Vacuum
Chomker

YD:E?U Diﬂu U'Riﬂg rnlnen

7

0235 0255

7

—= 0.253/0260 =—
Hinh 1.7.6.1. Cach bg tri hé théng hat chan khdng
- Hinh trén trinh bay so lugc vé ciu tao caa hé thong, bao gom:

+ Céac ranh dan dwa khong khi ra 1 ranh chira khi bao quanh
chu vi cua long khuén.

+ Bén ngoai c6 1 vong dém bang cao su dé cach ly giira moi
truong ngoai va bén trong khudn, lam cho khéng khi bén
ngoai khong thé lot vao khudn.
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+ Tai ranh chtra khi: thiét ké céc 156 théng dé néi v6i bom chan
khong.

Vacoum
tank

LY
*
%,

(}rlng or ".'-nng

- -

Hinh 1.7.6.2. Hé thong hut chan khdng trong khuén

a) Nguyén ly hoat dong

Khi khuén déng, bom chan khong duoc mé dé dua toan bo lwong
khong khi ra ngoai khudn, tao cho thé tich bén trong long khudn hoan
toan la chan khéng; nhu vay, khi nhya dugc phun vao sé khong bi can tro
boi lugng khi con ton dong.

b) Thoi diém bat dau mé may bom chin khéong

Dé biét dugc thoi diém bét dau hit khi ra khoi long khudn, tién
hanh dong khudn va dat mot may do chén khong ¢ cuoi miéng phun
nhya. Sau do, bat dau mo may bom chan khong va xac dinh thoi gian dé
hat toan bo khi trong 1ong khubn ra ngoai. Ttr thong tin nay giup cho viéc
xac dinh thoi gian mé may hat chan khdng cho hop ly.

¢) Uu diém

- Hiéu qua thoat khi rat cao.

- Khic phuc nhiéu khuyét diém cua phuong phap thoat khi truyén

thong, cd thé thoat khi & nhitng diém chét (dead pocket).
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d) Nhuwoe diém
- Thiét ké phuc tap, ton kém.

- Kho gia cdng khuén vi phai b tri ranh chta khi, 16 théng véi
may bom chéan khong.

1.7.7 Thoat khi qua hé thong 1am mat, slide, insert...

- Béi véi nhitng chi tiét co gan, viéc ding ranh & mat phan khudn hay
ty day déu khong kha thi, phuong an dugc dua ra la str dung long khudn

kiéu insert dé tan dung khe ho lp ghép gitra 2 manh dé bé tri ranh thoat.

722 ~ay

Hinh 1.7.7.1. Cach bé tri ranh thoat khi ché miéng ghép
- Mot cach thoat khi nita thuong dugc ding 1a qua hé théng lam mat.

- Hinh dudi déy cho thiy long khudn dugc I3p vao 1 méanh insert dugc
lam tur kim loai xop,co kha nang dan khi tir long khuén vao kénh lam mat.

X

Hinh 1.7.7.2. Cach bg tri rénh thoat khi thong qua kénh lam mat

- Mot s6 khuén ¢6 co cdu truot thdo 18i miat bén, cling c6 thé tan
dung co cau nay dé bo tri ranh thoét khi.

a) Uu diém
- Thoét khi tét cho san pham c6 gan khic phuc khuyét diem cia
thoat khi bang mat phan khuén va hé thong day.
- Giare.
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b) Nhwoc diém
- Long khudn bé tri phuc tap.

1.7.8 So sanh cac phwong phap thoat khi

Thodt khiqua |— . .- | Thoét khi dung | neaLkhi qua
A e LA Thoat khi qua A & E hé thong lam
Tiéu chi mat phan o A A hé thong hat .Y -
A hé thong day A o mat, insert,
khuon chan khong .
slide
v o rin . | Thuong b tri
| chicothébs | chibdui | D00 O RIUVE i enitige co
LVitrf | tritaimat | tichhop | "oNdIONGKE | oan khong
o, R A N ca nhirng diém 2 LY,
bo tri phan khuon trong hé X thé thoat khi
) .k X 2 chét (dead N o
cua chi tiét. thong day. ockets) bang mat
P * | phan khuén.
Thoat khi tot
tai vi tri mat s e A Lt A .. | Thoat khi dac
2. Kha | phan khuon, | SNithodtkhi | Haunhu thodt 55050 g
< o ., |6 nhting vi tri | khi dugc toan bo P
nang khéng thoat PARA e X sp co0 gan,
o , \ codathé | vitritronglong | n
thoat khi | khi dugc & X 2 A Iong khudn
- 2 thong day. Khuon. o
nhimg diém Kieu insert.
chet.

Nam trén mat Khong phai
3.Kha | PRANKNUON | oy s gia | KO gIacCONG 1 giacong
. nén de gia A ~ 1.~ | cacrédnhdanva | nhicu do loi

nang gia n cbng trén hé I3 tho Simav| d khe he
cong cong nhung théng dy 0 thong nol may | dung khe ho
phai dam bao " |bom chan khong. | trong khudn
kich thuéc. dang insert.
Pit do phai gia
4. Tinh 1 ps tidn. Retian, |oongvaswdung | p. s,
kinh te may bom chan
khéng.
Bdng 1.7.8.1. So sanh cac phwong phap thodt khi
1.7.9 Vidu

- Tinh toan thiét ké kénh thodat khi khi san pham 1a nip chai nhya PP

- Chon loai hinh thoat khi theo kiéu thoat khi qua mat phan khuon.
Pay la kieu thoat khi kha ré tién va dé gia cong.

- Céc thong s can dé thiét ké kénh thoat khi:
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VENT AREA for ESCAPE
of GASES = dx w

Hinh 1.7.9.1. Kich thuéc hé thong thoét khi trén met phan khudn
+ Do sau cua ranh dan: d
+ Chiéu rong cua ranh dan: W
+ Chiéu dai ranh dan: |
+ D0 sau cua ranh thoat D = 20d
+ S0 ranh thoat khi can thiét

- Do san pham Iam bang nhua PP nén 0.0005 < d < 0.0012 chon
d = 0.001 (inch)

Vay D = 20d = 0.02 (inch)

- Céc théng s6 W va | 14y theo khoang kich thudc thyc té:
0.030"<I< 0.125"chon | = 0.1(inch)

1/8 < W< % chon W = 0.25 (inch)

- Chu vi cua 1 rénh thoat khi: a = 2(W+d) = 2(0.25+0.001) =
0.5002 inch

- Chu vi cua san pham: vi du nap chai nhya ¢6 D = 3 cm = 1,18 inch,
chiéu cao cua nip: h=1.5cm=0.59 inch

- Vay chu vi gan diing ctia san pham: A = ((2x3.14x0.59)+0.59))x2
=8.5904 inch

- S6 luong ranh thoat khi X: c6 X.a = 0.3A Vay X = 0.3A/a =
0.3x8.5904/0.5002 = 5.15 — Chon X =6

- Céch b0 tri ranh thoat khi: 6 ranh thoat khi s& duoc bd tri trén mt
phéan khuén moi ranh cach nhau 60°.
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1.8 HE THONG THAO UNDERCUT
1.8.1 Giéi thiéu

Undercut 13 dic diém hinh dang san pham bi vudng, ngin khong
cho lay san pham theo hudng ma khudn. Phén loai cd undercut mat ngoai
va mat trong.

Undercut trong Undercut ngoai

| !

s ! !
e
i
!
i

7 i

Undercut thanh bén Undercut dang tron xoay

Hinh 1.8.1.1. Hinh dang san phdm cé undercut

Mot s6 undercut dién hinh:
- Go trén 16i

- Ren trong hoac ren ngoai
- Dang thung tron

- Con nguoc

- Rénh trén bé mit trong cua vt thé

AT
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Hinh 1.8.1.2. Mgt s6 undercut dién hinh
Nguyén ly thdo undercut

1
' I

L]
Hinh 1.8.1.3. Khuén ¢ trgng thadi  Hinh 1.8.1.4. Khubn ¢ trang thai m¢
dong

Nhirng bé mat ¢ undercut trén san pham duoc tach thanh nhiing bé
mat 16i riéng biét va rat theo huéng khac véi huéng mo khuon dé giai
phdéng san pham.

Hg thong dung dé théo undercut thuong chiém khoang 15+30% gia
thanh b¢ khudn ciling nhu ting gia thanh san pham ép nhya. Doi véi

nhitng undercut nho va vat liéu da déo thuong dung phuong phap day
cudng bue dé lay san pham ra khoi khudn ma khdng can dung céc hé

thdng 18i mat bén.
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NECESSARY DUTWARD
MOVEMENT ALLOWED
DUETO SQUARE EDGE

Tam day

Hinh 1.8.1.5. Pdy cuéng birc bang tam théao
1.8.2 Undercut mat ngoai
a) Tong quat

Hg thong truot (slides) thuong duoc st dung dé thdo undercut phia
ngoai. Chuyén dong truot duoc tac dong baéi co cau co khi.

Khubdn céi / Chét xién
»~ Chi el
‘d—li ]
Khuon dong (b) i (c) )
Khubn ma, con trugt kéo bay chi tiét

ngang doc theo chét xién

Hinh 1.8.2.1. Thao undercut mat ngoai sur dung 61 truot

Mot hé thong truot co ban gdm céc thanh phan sau:

- Chét xién: chirc ning ding dé tic dong di chuyén khdi truot. Goc
nghiéng cua chot xién hop véi phuong dung thuong khoang 5—28°. Do 16n
cua goc nghiéng va chiéu dai chot quyét dinh hanh trinh truot caa 16i mat bén.

- Lbi truot: 1a mot phan cua khudn tao hinh chi tiét, thuong truot
trén tam chong mon va duoc giir trong h¢ thong ray dan hudng.

- Ray dan: giir 15i trugt, dam bao cho 16i truot chuyén dong chinh
xac va nhe nhang khéng cé bat ki sy xé dich nao.

- T4m chbng mon: tao bé mat cho 15i truot di chuyén, chéng mai
mon trong suot vong doi caa bd khudn.
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- Co cAu gitr: gitr 161 truot tai thoi diém khuén mé hoan toan.
- Khéi ném: khoa 161 trugt ding yén trong qua trinh phun ép. Ném chiu
toan bo luc ép, chot xién khdng cham vao 161 trugt trong suot qua trinh nay.

VMOLDED PART "ﬁ’] '[b— /ﬁl%%l&i’lw)

<\ | —ANGLEPIN(HORNPIN) )

Hinh 1.8.2.2. Cac thanh phan co bdn ciia mét hé thong 16i trueot
Théng sb co ban:

SPush Back Spring Far

¥

=
A =

Slide Core —+———

Angular Fin

s7 Locking Block

Core Stop Block
Hinh 1.8.2.3. Cac thdng sé co ban Ciia [6i trieot
- S: d6 sau undercut
- S1: hanh trinh khoang truot
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- a: goc nghiéng cua khéi khoa
- B: goc nghiéng cua chét xién
S1=S+5mm
a=B+(2+59)
Khe ho giita 16 va chdt xién thuong: 0.5 mm
b) Thiét ké
1 - Chét xién
Hinh dang chét xién nhu hinh bén dudi. Thuong st dung thép C45,
do cung sau kh’i toi la 35HRC.,Hay vat |i§u T8, T10, d6 ctrng sau khi toi
trén 55HRC. Lap ghép gitra chot xién va tam giwr la lap chat H7/m6
A=A
0.84

|

j4
T ;@ g UT
|4

Hinh 1.8.2.4. Hinh dang cua chot xién
2 - Con truot
Con truot c6 hai loai: loai lién mot khéi va loai két hop trong d6 16i

duoc lap ghép trén con truot vai muc dich tiét kiém vat liéu va d& ché tao.

QYA
YA

=

Hinh 1.8.2.5. L6i ghép va con truot
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3 - Hinh dgng ray dén
C6 rat nhiéu loai ray dan. Hinh (c) va (e ) 1a hai loai hay diing nht.
Ray dan thuong ding moi lap H8/g7. Chicu dai ray dan phai I6n hén 1.5
lan con truot.

7 i v
. N RN, TS
_, A RAal Reias
a) b)
=N .
2N N/\=a ;ﬂ;“%%“ AN
00 N7 20 A V07
b) d)
?@& H R AN
7 VA
e) f)

Hinh 1.8.2.6. Ray dan ciia con trurot

4 - Co ciu dinh vi

% % e\ vers 7

/ % 7 \% % ?

on NN
C) d) e)

Hinh 1.8.2.7. Hinh dang co cdu dinh vi
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5 - Khéi ném

=

ZRT SN
- Sy

N \‘
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? i ;7 s
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Y 1 Y
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[N T’ g-
iy iy
;o [
. i
S5 9
/ i
(a) k) iv)
Hinh 1.8.2.9. G6c nghiéng cia khai ném
c) Tinh toan
1 - Luc keo

Trong qué trinh phun ép va lam ngudi, san pham nhya bao ¢ ngoai
I6i va thé tich co lai. Bé thdo phai thang luc co rat va luc ma sét.

Cong thaec tinh luc keo:
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F = pAcos(f — tana) / (1 + f sino1 cosa)
Trong do:

- p: tng xuat co rat cia san pham nhya. San pham
nhua dugc lam nguoi trong khuén 19,6 MPa va duoc
lam ngudi ngoai khudn 39.2 MPa

- A: dién tich mat cua I8i bao bai san pham nhya (m?)
- a1: goc thoat khubn

- F: lyc kéo (N). Luc udn cua chot xién: Fo=F / cos a
(Trong do: a la goc nghiéng ctia chot xién)

2 - Khodng cach truwot

Kéo 16i ra khoi vi tri khuon dén noi khong con anh huéng cua luc
day. Khoang céch di chuyén nay goi 1a khoang cach truot. Thong thuong
khoang cach truot dwoc tinh bang chiéu sau caa 15 cong thém khoang
cach an toan thuong la 2+3 mm.

Cong thitc: S=H tan a + (2 +3)
Trong do:

- H: 12 hanh trinh m& khuon dugc yéu cau boi chot
xién dé hoan thanh khoang cach truot (mm)

- A: gbc nghiéng cua chdt xién
- S: khoang cach trugt (mm)
3 - G6c nghiéng cia chét xién a

Do 16n cuia géc nghiéng chét xién khdng chi lién quan dén lyc udn
cua chét xién va luc kéo thuc hién duoc, nhung ciing duoc két ndi véi
chiéu dai 1am viéc cua chét xién, khoang cach truot va hanh trinh mo
khuon. Goc a thuong dugc chon trong khoang 12 + 25°

4 - Puwong kinh cia chét xién
Cong thtrc tinh dudng kinh chét xién c6 thé suy ra tir vat liéu co khi:
d=(FoxL/0.1 [on] cosa)l/3
Trong do:
- a: goc nghiéng cua chbt xién
- Fb: lyc udn cua chét xién (N)
- [ob]: Gtng Xuat udn cho phép, thuong la 140 Mpa cho
thép cacbon
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5 - Tinh toan chiéu dai ciia chét xién

Chiéu dai l1am viéc cua chdt xién L ¢o lién quan dén hanh trinh rat
161 S, goc nghiéng a cua chot xién cling nhu goc nghiéng tao hinh B boi
trugt va duong phéan khuén. B thong thuong c6 gid tri 14 0.

L=Li+Lo+Ls+Ls+Ls

=d2/2tana+h/cos o +d/2tan a + s/sin a + (5+10)

Phan 16n nhiing tinh toan lién quan dén thong s6 chdt xién dya trén
tinh todn quan hé gitra goc nghiéng va hanh trinh rat 16i, chiéu dai chot
Xién va hanh trinh m¢ khudn. Nhing thong s6 khac nhu lye rat va duong
kinh cta chot xién duoc xac dinh dua trén co s kinh nghiém.

Hinh 1.8.2.10. Chiéu dai cza chét xién

1.8.3 Undercut mat trong

a) Gi¢i thigu: Chot xién (lifter) thuong dugc ding dé théo
undercut phia trong. Khi tam day tien veé phia trugc, I6i thao long di
chuyén theo hudng day chi tiet dé thao phan undercut.
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Khudncai |

Chét day

Chi tiét
\

e

Chét xién

€)] (b) (c) Chi tié't’du'(.)’c
Khuon dong Khuén m¢o thdo nho chot xién
Hinh 1.8.3.1. Th&o undercut mgt trong si dung chor ddy xién
Mot hé thdng chdt day xién co ban gom céc thanh phan sau:
- Chét xién
- Khép néi U
- Khép ndi T

C6 nhiéu kiéu chét day xién khac nhau tir nhitng nha san xuat. Chét
day xién don duoc ding phd bién. Géc cua chdt ddy xién khong nén vuot
qua 28° vi s& lam goc day yéu, nguoc lai néu sir dung goc nho (1+5°) s&
han ché hanh trinh thao undercut.

o

CORE BLADE

U-COUPLING

Hinh 1.8.3.2. Cac thanh phdn co bdn ciia mét hé thong chor day xién
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UM ILIFTER TRAVEL =
1F S xTAN OF AMELE "A"

Hinh 1.8.3.3. Trang thai lam viéc cua lifter khi dong va mo khudn
Thong s6 co ban:

y

Relief : 3 ~S5mm

Loose Core

Slide Rud Pt

Hinh 1.8.3.4. Cac thong sé co ban cua chot xién
- B: d6 sau undercut
- a: goc nghiéng cua chot xién
-A =B + (3+5mm)
Vi du: néu hanh trinh H = 150 mm, B = 8.1mm
C6:A=8.1+5=13.1mm
Goc nghiéng cta o= tan™ (A / h) = tan'}(13.1/ 150 ) = tan™(0.0873) = 5°
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b) Thiét ké 16i trwet ciia chét xién

Nhitng mat 16m can caa san pham nhya yéu cau khoang cach 16i rat
nho, khi dién tich caa mat 16m 16n, 16i rat 1on can dén. Vi vay, co ciu
chét xién dugc thém vao mat bén san pham va 16i rat. Lyc day caa chdt
day diéu khién chuyén dong truot nghiéng cua chét xién. Mat nghiéng
cta san pham va 13i rat dwgc hoadn thanh bai chét xién doc luc day va
tam thao san pham.

Nhiing chl y chinh khi thiét ké:

1) Mat bén trong cua 16i rat, mat trén caa chét xién nén thap hon
0.05 + 0.1 mm bé mat tim 16i, trong qua trinh ép, chét xién thuc hién rat
i, di chuyén mit trong. Bé chan ban kinh va cham tir phia duéi cia san
pham nhya trén 18i rGt, mat dudi phai cao hon mit trén cia co ciu, trong
lic d6, mat d6i xang di chuyén S cua ban kinh bo co cau phai duoc cung
cap vé6i S1 cai ma rong hon S.Vi vay, chuéng ngai nhu bo 6 thé tranh va
cham trén 13i rat. S1 > S.

2) Goc nghiéng cua chét B nén 1dy trong khoang 5+25°, con goc
dan hudng o trén 161 rat cta co cau nén nho hon hoac bang B, a < .
Ngan chan sy va cham gitra chot xién va phan vat cua 16i nho ra.

3) Co cAu Véi chire nang hoi, chiéu dai cua go tron tét nhat 1a nén
rong hon co thé, 4 goc cua con truot nén lam goc tron dé thuan loi cho
qué trinh phay. Thiét ké dam bao viing vang va chac chan caa co cau hoi
va mo rong khoang céch cua qua trinh.

4) Khi ma sat truot Xuat hién giira chdt xién va tam giir cua tim
day, can phai téi cing bé mat dé nang cao tinh chong mai mon.

Hinh 1.8.3.5. Cac thdng sé cua chot xién
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1.8.4 Xilanh thuy luc thao undercut

Phuong phap dung xilanh thay lyc chuyén dong doc lap voi qué
trinh dong mo Khudn. Undercut phai dugc thao trudc qua trinh mo
khuon.

Hinh 1.8.4.1. I_‘6i mat bén dwoc Kim Hinh 1.8.4.2. L&i mat bén kim
bang ném bang xilanh

L/

Hinh 1.8.4.3. Théo I8i mat bén bang xilanh thuy luc

L/ | _/ \_|

L U

el

Hinh 1.8.4.4. Khuén mo va xilanh rat 16i mat bén
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Hinh 1.8.4.5. L6i mat bén trén khudn cai

Hinh 1.8.4.6. Vi du chi tiét ¢ 3 16 ngang (undercut) can phdai ding

xilanh thuy luc

™ Direction Of
Die Draw

WVisible Parting Line
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Hinh 1.8.4.7. Vi du chi tiét c6 ranh réng ngang (undercut)

1.8.5 Ren trong (hodc undercut trong dang tron xoay)

a) Dung 16i gap

Cavity Insert
Collapsible Core
[dr
[

N
/AN

|

Positive Collapse
Sleeve

Center Pin

Hinh 1.8.5.1. Cdu tgo 18i gdp chuan DME
Hoat dong:

- Giai doan 1: khi khudn mé, 18i gap chua hoat dong. San pham
van dinh trén I6i.

Hinh 1.8.5.2. Vi tri khuén mo
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- Giai doan 2: Tam day hoat dong, 16i gap co lai do hé thong day

tién vé phia truéc. San pham duoc néi long.

Hinh 1.8.5.3. Pdy giai doan 1

- Giai doan 3: Tam théo hoat dong, tién vé phia trugc. San pham
roi ra ngoai.

|
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Hinh 1.8.5.4. Pdy giai doan 2

|



Root diameter
of threads

Cavity insert
Molded cap

E Shut-off

[*~——— Collapsible core

Stripper—y»

7

" Pasitive collapse
Coht;lllr‘-g __"-§ sleeve
e
il
=
‘/ /{\ Il v 4 %> Ejector plate

= 1 assembly

.Abr\‘_\

Collapsible core open Collapsible core closed

mold closed mold open

Hinh 1.8.5.5. Si dung 16i gdp dé thdo ren trong
b) Duing thiét bi thao ren

Thanh rang 2
Banh rang anhrang

Hop diéu khién
Thanh rang 1

(ore

}K

Nua di dong

Nira c6 dinh

Hinh 1.8.5.6. Sir dung co cdu thanh rdng banh rang d@é théo ren trong
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Hinh 1.8.5.7. Dung xilanh tdc dong thao undercut
1.8.6 Ren ngoai (hoac undercut ngoai dang tron xoay)

IR

(| I f r1i
|
h i
Khuon dong Khudn m¢

Hinh 1.8.6.1. Thao undercut ngoai bang chét bung
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I
Striker Insert H
Expandable I
Cavity nJ (L
Sleeve “1 rl
J
Center Pin

Hinh 1.8.6.2. Cdu tqo éng bung
Hoat dong:

- Giai doan 1: khuén & trang thai dong. San pham nam trong khuon.

1

Hinh 1.8.6.3. Vi tri khuon dong
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- Giai doan 2: khi khudn m¢, dng bung s& bung ra. San pham duoc
nai long.

S 4
(7NN

Hinh 1.8.6.4 — Vi tri khuén mo

- Giai doan 3: hé thong day hoat dong, ong day tién vé phia trudc.
San pham dugc day roi ra ngoai.

AN A
~aafNY

Hinh 1.8.6.5. Pdy thdo san pham
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1.9 MOT SO LOAI KHUON
1.9.1 Khuén hai tim

_ Khuon 2 tam 1a khudn ép phun duing h¢ thong kénh dan nguoi, kénh
dan nam ngang mét phan khudn, cong vao nhya bén hdng san pham va khi
ma khuon thi chi co6 mot khoang ma dé lay san pham va kénh dan nhua.

~ DG v6i khuon 2 tam thi c6 thé thiét ké cong vao nhya sao cho san
phe}m va kénh gén nhua tu dong tach roi ,hoac khong tach roi khi san
pham va kénh dan nhya (xuong keo) dugc lay ra khoi khudn.

Phuong phap dung khuén hai tim rat thdng dung trong hé thdng
khudn ép phun.Khudn gém c6 hai phan: khuén truéc (khudn am) va khudn
sau (khuoén duong). Két ciu khuon don gian, dé ché tao nhung khuon hai
tAm thuong chi sir dung dé tao ra nhitng san pham d& bé tri cong vao nhya.

D

\\\\
.

N
N

S

Y

;\\\1\\\\

N

e

|¢7/xﬁ- n,,-,w/////{ e ”7/////;] |

Khuon hai tdm c6 nhiéu long
khudn

AN

Khu6n hai tim c6 mot 1ong khuén

Khuon hai tdm c6 161 ghép bén
trong 161 ghép
Hinh 1.9.1.1. Két cau khudn 2 tam

Khuon hai tim c6 15i lip ghép
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1.9.2 Khuon ba tim

Khudn 3 tdm 1a khudn ép phun dung hé théng kénh din nguoi,
kénh din duoc bd tri trén 2 mat phang va khi mé khuén thi ¢ mot
khoang m& dé lay san pham ra va khoang mo kia dé lay kénh nhya. Do
d6, néu lay san pham va kénh dan ra khoi khuén dung hé théng day thi
phai bé tri 2 hé thong nén két cau khudn s& phirc tap va I6n hon khudn 2
tam.

D4 voi khudn 3 tam thi san pham va kénh dan nhya luon tu dong
tach roi khi san pham va kénh dan nhya dugc lay ra khoi khuon.

Déi véi san pham loai 16n can nhiéu miéng phun hoic khuén nhiéu
Iong khudn can nhiéu miéng phun thi cé thé dung khuén ba tam.

Nhuoc diém cua hé thong khuén 3 tim 1a khoang cach gitra vOi
phun cia may va long khudn dai nén c6 thé lam giam &p lyc phun khi
nhua vao 1ong khudn. Cé thé khic phuc diéu nay bang cach ding hé
thdng kénh dan nhya néng.
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Hinh 1.9.2.1. Két cdu khudn 3 tém
1.9.3 Khuén nhiéu ting

Khudn nhiéu tang 1a khuon ép phun do hai hay nhiéu bo khuon
ghép lai v4i nhau, dé ting nang xuat (tang s6 lugng san pham trong mot
chu ky).

Khuén nhiéu tang la khudn ép phun cé thé ding hé théng kénh dan
nguoi hoic kénh dan néng. Hién nay, khudn nhiéu tang dung kénh dén
néng duoc st dung rong rii hon do chiéu dai kénh dan trén khudn nhiéu
tang qua dai, kho diéu khién nhiét do va ap xuat néu dang kénh dan nguoi.

— b N -

! : % i

Hinh 1.9.3.1. Khudn nhiéu tang
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Khi yéu cau sé luong san pham 16n thi ding khudn nhiéu ting. Hé
thong khubn nay cd mot hé thong day & moi mat cua khudn.

Hé thong ranh xodn dé
mo 2 tang cung luc

Hinh 1.9.3.2. Khudn nhiéu tang dung kénh ddn nong

Khuén 2 ting nay sir dung hé th\éng Hot runner dé dan nhya, nhya
dugc bom vao tam khuén trung tdm, roi tir 46, nhua chay theo cac duong
dan di dén cac long khudn.

Trong khuén nhiéu tang, van d& cach nhiét giita cac tim khuon rat
quan trong.Tam dan nhya nong va tim khudn am (hozc dwong) khong
dugc tiép xdc tryc tiép voi nhau dé dam bao l1a tim dan keo nong khang
bi nguoi nhya va tam san pham thi khong nong 1én, vi trong khudn nhiéu
tang sir dung hé théng Hot Runner nén céc tim san pham phai c6 nhiét
d6 thap dé cho qua trinh 1am nguoi nhua khi vao long khudn dugc nhanh,
tir d6 tang chu ky san Xuat va ting ning Xuét.

Dé céc ting dong va mo ddng thoi, str dung cac co cau sau:

¢ Co cau don bay:
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Hinh 1.9.3.3. Khudn nhiéu tang diing co cdu don bdy

% Co cau thanh ring - banh rang:

— —

- -

Khuén dong—y

Khuon mé\

Hinh 1.9.3.4. Khudn nhiéu tang diing co cdu thanh rang - banh rdng
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1.9.4 Khuén cho san pham nhiéu mau

Tém di chuyén Chi tiét d3 phun < gum gnmom s
m6t 1p vit Béu A Hé théng kénh dan néng

Khoang chén A

T4m cé dinh
Pauphun A

Loi chén A

Péu phun B

Loi chén B

Chitiétdaphun  KhoangchénB

hai I6p vat liéu A B.

Hinh 1.9.4.1. Két cdu co ban khudn nhiéu mau

Két cdu co ban caa khudn nhiéu mau yéu cau cac cum chi tiét nhu
khuon co ban. Pac trung rd rang nhat cta khudn nhieu mau la c6 nhieu

cong phun. San pham tao ra ¢ nhiéu mau sic khac nhau.

Khéc voi khudn 2 tim hay khuén 3 tim, khuén nhiéu mau ngoai
chuyén dong mo khuon co ban, khudn nhiéu mau thuong con cé chuyén

dong quay, hay tinh tién theo phuwong vudng goc voi phuong ma khuén.

Khuén nhiéu mau duoc ung dung san xuit cac san pham nhiéu
mau. Hoac mang tinh ban quyén. Hoac thay thé cac san pham can ghép

véi nhau tir nhiéu loai vt liéu.
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Chwong 2

CO SO’ LY THUYET VE THIET KE KHUON EP
NHUA
Muc tiéu chwong 2: Gidi thiu vé co s¢ Iy thuyét khudn ép phun
Sau khi hoc xong chuwong nay, nguoi hoc ¢ kha nang:
1) Ung dung dwoc cac nguyén tdc co ban cua dong chay nhua.
2) Vdn dung dwroc quy trinh thiét ké san pham
3) Vdn dung dwroc quy trinh thiét ké cac hé thong trong khudn

2.1 CAC NGUYEN TAC CO BAN PE THIET KE SAN PHAM NHUA
e Lam cho dong ddng huéng
e Lam cin bang dong
e Phan bd déu ap xuat trong khudn
o Ung xuét truot cuc dai
e Kiém soét vi tri duong han, dudng ndi
e Tranh nghén dong
2.1.1 Dong dong huéng

Hudng cua dong chay ¢6 anh huong dén sy co rit san pham theo
cac hudng, dan dén su co rat san pham theo cac huéng khac nhau. Khi
thiét ké san pham nén b tri cho dong nhua chay theo ciing mot huéng va
cuing trén mot duong thang.

2.1.2 Can bing dong

Dong chay duoc doi la can bing khi cac diém cudi cting cua khudn
dugc dién day trong cung mot thoi gian. Cén bang dong lam cho dinh
hudng dong déu, co rat dong déu, it bi tng xuat ndi va cong vénh san
pham. Diéu d6 ciing 1am giam chi phi do st dung it nguyén liéu.

Vi vay, khi thiét ké san pham phai chd y sao cho tat ca cac dong
chay (flowpath) cén bang, c6 nghia la dién day véi cung ap xuat va thoi
gian.

2.1.3 Phan bo 4p xuit
Phan b 4p xuét c6 anh huong dén chit luong san pham do:
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Phan bé 4p Van toc » Ung suit

. N binh Co ngot

> A > .
dién khuon truot hudng chiu lyc

suét

So' dé 2.1.3.1. Phan bé &p sudt c6 dnh huéng dén chat hirong san pham

_ Nhu vay, mudn san pham tét phai tao cho phan bé &p xuét déu tur
dau dong dén cudi dong chay.

2.1.4 Ung xuit truwot cuc dai

Khi ép phun, (g xuét treot khong vuot qua mét gia tri cho phép,
gié tri nay phu thudc vao vat liéu ép phun.

2.1.5 Vi tri dwong han va duong noi

Puong han hay duong ndi hinh thanh do su gap nhau cua cac dong
nhya khac nhau khi chay trong khudn, ¢6 ca ving day lan ving moéng, nhya
s€ dién day vung day trude dicu nay dan dén nghén dong tai vung mong.

2.2 QUY TRINH THIET KE
2.2.1 Quy trinh san xuit khuon

Nhandon | | Nehiénctu | | Biogia [, Thiét ké b6 Layout
dat hang ban vé khuon
¥
Gia cong
Lip rap
Bioti || Giaohing || Hoantir |, Hiéuchinh | I fphe
khuén

So' do 2.2.1.1. Quy trinh san xuat khudn
Chu trinh layout trong thiét ké khudn mau ép nhua:
a) Xac dinh san pham
- San pham lap ngoai hay lap trong?
- D6 bong phia Cavity va Core bang bao nhiéu?

- Pham vi ng dung cta san pham? (san pham tiéu dung hay san
pham k¥ thuat?)

- Bé chon loai nhuya sir dung phu hop, tranh doc hai...
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b) X4c dinh ning xuat khudn

- Tinh s lugng san pham trong khudn?
- Kich thuéc san pham?

- Kich thuéc khuon?

- Thoi gian st dung?

- Chu ky ép?

¢) Xac dinh cach b tri san pham

Doc, ngang, tron xoay...?

d) Xac dinh kich thudc so bd vo khudn

Tur cach bd tri san pham va kich thuéc san pham. Tinh ra kich
thudce so bo 161 khubn. Tinh ra kich thudc so bo vo khudn.

e) Xac dinh co may ép

Chon may €p phai can cu vao kich ¢& khuon, khoang mo may ép,
khoang m¢& khuon, yéu cau ky thuat cua san pham, kha nang cua cong ty
(hién tai cong ty c6 nhitng loai may ép nao...?).

2.2.2 Quy trinh thiét ké khuén

Nhu cdu thuc té e| Thiét ké san pham - Tinh sd
Iong khudn
Thiét ké hé théng B tri cac ) ]
kénh dan ) long khuon - Chon loai khuén
Thiét ké h¢ thong | Thiét ké hé théng »| Thiét ké hé théng
lam ngudi dAy san phdm thoat khi
v
M6 phong phan - Tinh toan stc bén - AT A 1A
Thiét ké hé th
tich (CAE) khuon (S Re e Thong
dan hudng va
dinh vi
Chon ;ﬁ;ggu fam *! Hoan chinh thiét ké

So dé 2.2.2.1. Quy trinh thiét ké khuén
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Trong qué trinh thiét ké khudn, cac budgc trén khang nhat thiét tién
hanh doc 1ap ma phai phoi hop linh hoat v4i nhau dé dat két qua tot nhat.
Trong thuc té san xuét, quy trinh thiét ké khuon duoc tién hanh nhu sau:
Nhan ban v& (gidy hozc file: 2D, 3D) > Layout > Thuyét minh phuong
an > Xur ly san pham> Tach khudn ra cac thanh phan > Xu ly 16i khudn > Tao
ban veé lap rap > Tao bér] vé chi tiét > Thiét ké va ché tao bér) vé dién cuc
dung EDM > Duyét > Kiém tra ban v& > Phat hanh ban vé > Xuat file.
2.2.3 Quy trinh thiét ké san phim

Nhu ciu thue té

Y

Cicyéu ciu Thiét ké sin phim
-Tinh thim m§ - Thiét ké goc vat B
-Dam béo tinh 1ip ghép - Thiét ké bé day -
- Dam bio tinh cong - Thiét ké cde goc bo
nghé - Thiét ké céc ghn chiu luc - -
Théng so6 ép
- Nhiét do chay coa
nha n
hJ - Ap suat ép phun
Vat ligu nhya »| CAE - Toc d6 quay, tién, I
truc vit
A
1
Cic chi tieu ky thuit
Khong dat - Hé s6 dién day Khong dat

- Phan b dp suit
- Co rotva cong vénh

Pat

L J
| Hoan chinh thiétié |

So do 2.2.3.1. Quy trinh thiét ké san pham

Trong qué trinh phan tich san pham, néu &p xuét can cho qué trinh
dién day cao hay xuit hién cac khuyét tat nhu: san pham khong dugc
dién day, bi bavia, xuat hién duong han... Thi khéng nén sira doi ngay
hinh hoc san pham ma nén wu tién thay d6i cac thdng sé ép hay chon lai
vat liéu nhua.

Néu viéc thay doi cac thdng sb gia cong van khong cai thién duoc
c4c van d& trén thi méi nghi dén viée thay doi hinh hoc cua chi tiét. Vi
khi thay d6i hinh hoc san pham c6 thé s& anh huong dén nhiéu chi tiét Iap
khac co lién quan, dong thoi phai xem xét dén tinh tham my va do bén
cua chi tiét.
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2.2.4 Quy trinh thiét ké hé théng kénh dan

Mo hinh san pham 3D
Yéu cau tham my =i Xicdinh vitri miéng phun |—
CAE
Céc chi tiéu k¥ thuat:
e RO khi
e Duong han
e DJ cong vénh
l Dat
Kich thudc, kiéu miéng phun |=e—
S6 long khuon ~ f=—w{ B tri cac long khudn
Thiét ké hé thong kénh dan:
e  Cudng phun o
e  Kénhdin
. Céng vao nhya
M@ hinh héa 3D
Céc thong sb ép | [ CAE
. Céc yéu cau ky thuét: .
Khong dat e Ap suat, thoi gian dién day Khong dat

e Phan bé nhiét do dong déu
e  Cong vénh trong giéi han

‘ Dat

Hoan chinh thiét ké

So' do 2.2.4.1. Quy trinh thiét ké hé thong kénh ddan
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2.2.5 Quy trinh thiét ké hé thong 1am ngudi

San pham

Hé thong dan nhya

Hé thong day

Thiét ké hé thong lam ngudi

Y

CAE

L

Yéu ciu k§ thuat:
e  Phan b6 nhiét do
e Do cong vénh

Khong dat

e Chénh Iéch nhiét do

l Dat

Hoan chinh hé thong lam nguoi

So' do 2.2.5.1. Quy trinh thiét ké hé théng 1am ngugi

2.3 TRINH TU THIET KE KHUON

Nhu cau thuc té

Thiét ké san pham va

Thiét ké hé
thng kénh din

Y

Thiét ké hé
thong lam ngudi

nhap hé sb co rit

BO tri

» Tinh s6 long

Khuén

\ |

cac long khuén

Thiét ké hé théng

Chon loai khuén

Thiét ké hé théng

Chon vat liéu
lam khuén

Y

Hoan chinh thiét ké

day san pham

thoat khi

y

Thiét ké hé théng

Yéu cau k¥ thuat
cua cac tam khuon

dan huéng, dinh
vi va cac chi tiét
ti€u chuan

So dé 2.3.1. Trinh tu thiét ké khudn
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- Cong viéc, cac sd lidu dit hang nhu thiét ké ting phan, s luong,
vat ligu san pham.

- Sb ligu vé may phun nhya nhu: 4p lyc phun, luc kep, lugng nhya
mot lan phun, kich thuéc cac tam, khoang mé 16n nhat va nho nhat.

- Loai khuén: khuén binh thuong, khuén c6 cit sau.

- Thiét ké co khi nhu: d6 day cac tam, phan bé cac 15.

- D6 co rat: xac dinh tinh chat vat liéu, d6 day thanh chi tiét ...

- Vat liéu khuon: loai vat liéu caa tirng chi tiét, do cang, d6 bong.

- Long khuon va I6i: lién khéi hogc lap ghép, lap ghép thir cap va
thiét ké lap ghép.

- B4 tri céc 1ong khudn: s6 10ng khudn, su bé tri, vi tri.

- Thiét ké hé thdng phun: truc tiép hoic gian tiép, thiét ké bac phun.

- Mat cat ngang cua kénh dan nhya: tron, hinh thang, kénh dan
nhua néng hoac kénh c6 cach nhiét.

- Hé théng miéng phun: mang, vong, duong phun, ludi, ban, flash,
chau, chot ngam, dinh vi miéng phun ...

- biéu khién nhiét: thiét ké duong nudc, sb 16p ...

- Hé théng thao khudn: chét day, tam day, vong day, ...

- Dan hudng va dinh tim: dinh vi bang cdn, tru dan, chét vong dinh
Vi,...

- Su thoat khi: rdnh dan, rdnh thoat, chét, mang mong, ...

- Cac chi tiét ghép néi: bu 16ng dai, bo kich dong thiy luc mt bén,
may dan dong bang hé thong khong co ren, ...

Thiét ké khuon (ding phuong phép 1a phai cé mot trinh tu, co t6
chuc, c6 danh muc kiém tra timg budc mot cach co hé thong cua cac qui
tac thi@:t ké; co ban I}u('yng dan 9ho ’ngu(‘yi thiet ké trude khi bat dél,J thiét
ke. Dieu rat can thiet trong thiet ke khuon Ia phai tham khao y kien cua
nguoi st dung, ngudi lam khuodn, phong kiém tra chat lugng va nguoi
dong goi khudn, ...Viéc lya chon miéng phun, thoat khi, phuong phap
thdo khudn dieu rat quan trong.

Su xem xét chu yéu trong thiét ké khudn 1a phai ¢6 sy tin cay hoan
toan rang khudn s& lam viéc ding nhu dinh trugc. Neu ¢ nghi ngo gi thi
phai giai quyet truge khi thict ke khudn vi dieu chinh trén ban veé s€ dé
hon rat nhiéu so véi stra bo khudn thuec té.
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Truéc khi chap nhan mot don dat hang dé ché tao khudn, khach
hang ciing véi k§ su chiu trach nhiém chinh vé thiét ké ché tao b khudn
do phai thao luan véi nhau vé thiét ké tung phan Ve chat luong vat lieu
khudn, vé gia cong tinh cac bé mat, cac yéu cau vé dung sai va vé moi
théng tin khac.

_ Céc thong tin lién quan dén may va bo khudn s& duoc lap 1én la
dicu quan trong nhat trong thiét ké khudn.

Sau khi da c6 s liéu v& may, vé loai san pham, nguoi thiét ké c6
thé bat dau phan tich kiéu khudn sé thiét ké. O giai doan nay nén tham
khao y kién voi phong san xuit vé may nao, hoic phuong phap gia cong
nao nén sir dung trong ban thiét ké nay. Nhitng goi y vé thiét ké co khi
cling nay sinh trong qué trinh thao luan.

Do co caa vat lieu san pham phu thudc vao dang vat liéu sir dung,
cling can dugc thao luan vai khach hang.

D¢ khudn dugc kinh té can s dung moi chi tiét tiéu chuan hoa
nhu: cac chi tiét lap ghép, dau noi, cac chi tiét phu trg cho khudn va cac
phu tung thay thé.

Céu triic khuon phy thudc nhiéu vao sb luong san pham cén thiét.
Thong thuong trudc khi bat dau thiet ké khuén, nha thiét ké phai cd
nhirng théng tin sau:

- Mot ban vé san pham rd rang, c6 néi dén vat liéu dugc phun vao
Khuon.

- Kiéu méy gia cong s& dung dé nha thiét ké c6 thé dam bao viéc
lap rap khuon.

- S Tuong 1ong khuén.

Nha thiét ké khuén can cé sy trao doi véi nha thiét ké san pham vé
cho dat duong phan khudn, cho dat miéng phun, cho dat chot day. Khi
thiét ke khudn phai dac biét chu y dam bao cho san pham khéng dinh vao
mat khong mong muon cua khuén. Sau khi trao doi, nha thiet ke bat tay
vao viéc thiet ké khubn vai nhirng théng tin co trong ban vé san pham.

2.4 CAC YEU CAU Ki THUAT POI VOI CHI TIET CUA BQ KHUON
2.4.1 Pp chinh xic vé hinh ding

Néng cao do chinh xac vé hinh déang 1a nham dam bao san pham dugc
san Xuét ra co chat lugng cao, khdng cong vénh, co my thuat theo yéu cau
ctia nguoi thiét ké san pham, dap tng y&u cau caa ngudi tiéu dung.
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Do chinh xac vé hinh dang con gop phan vao qué trinh nang cao
nang Xuét san xuét san phdm (nhu khuén c6 goéc nghiéng chinh xéac, bé
mit dat do nham theo thiét ké thi san pham sé& dat chat lugng cao va nhwa
dé dang chay vao ciing nhu dé ldy ra khoi khuén, ...) dong thoi ciing
nang cao tudi tho cua khuén.

2.4.2 Pp chinh xac vé Kich thuéc

Dbi véi nhitng khudn nhya k¥ thuat cao, thi do chinh xac vé mat
kich thudc rt quan trong. Thong thudng cac san pham nhua nay duoc
lip véi nhau hoic Iip véi cac phan khac, do d6 cac chi tiét khudn & phan
tao hinh cho viéc Iap rap nay can dugc ché tao rat chinh xac.

Do chinh xéac cao cua chi tiét s& lam cho cac phan khudn lap voi
nhau mot cach d& dang, cac phan s& nam dang vi tri, viéc dinh vi hai
phan khudn véi nhau duoc thyc hién mot cach chinh xéac va hoan hao,
cac mit phan khuén an khép voi nhau, san pham nhua duoc tao ra &
khong bi bavia ciing nhur khong bi bién dang do d6 day mong khéac nhau
cuia san pham (do khoang tao hinh giita chay va cdi khong déu) gay ra.

2.4.3 D) cing ciia cac chi tiét trong khudn

Do cing cua c4c chi tiét trong khudn c6 lién quan chat ché dén cac
yeu t6 khac nhu kha nang chong mai mon, kha néng chiu luc ép, khong
bi bién dang...

Kha ning chong mai mon: mic dd chéng mai mon cua khuon tiy
thudc vao loai nhya dung dé ép, ché do 1am viéc lau dai caa khuon. Dé
nang cao kha ning chéng mai mon caa khuén thi bé mat can nhiét luyén,
tham nito, cacbon, hay ma crom, ...

Kha nang chiu luc ép khong bi bién dang: trong sudt qua trinh 1am
viéc, khuodn nhua luén bi luc ép (luc kep khuén, ap luc phun) don vao
nhitng bé mit cua bo phan khudn, do d6 két cau khudn phai du bén dé
tranh gay bién dang lam hu khuon.

Ngoai ra, 4o cing ciing gop phan lam cho chi tiét dé danh bong,
chdng hoen ri khi 1am viéc trong méi truong am uot.

2.4.4 Do bong

Chi tiéu vé& d6 bong dbi véi cac chi tiét tao hinh san pham (phan chay,
phan cdi, cac miéng ghép, ...). Bé san pham trong suét, bang phang thi do
bong caa chi tiét phai nhu tim guong (d6 nham bé mit < 0,05Ra). Do bong
dat dugc do thanh phan Crom, do tinh khiét ciing nhu d6 cing can thiét cua
vat liéu 1am khudn. Do vay, khi chon vat liéu dé ché tao céc chi tiét tao hinh,
phai quan tdm nhiéu dén thanh phan Crom, kha ning dat d6 cimg dén muc
can thiét va do bién dang it sau khi nhiét luyén.
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2.5 TINH SO LONG KHUON

Thong thuong, ¢6 thé tinh s6 1ong khudn can thiét trén khuén theo
cac cach sau:

- Tinh theo s luong 16 san pham

- Tinh theo ning Xuét phun cua may

- Tinh theo nang xuat lam déo ciia may

- Tinh theo luc kep khubn cua may

- Tinh theo kich thudc ban kep cia may ép
2.5.1 S6 1ong khuén tinh theo s6 lwong 16 sin pham
LxKxt,

t

n:
m

K= 1/(1-k)
Trong do:
n: Sb 16ng khuon tdi thiéu trén khuén
L: s6 san pham trong mot 16 san pham
K: hé sé do phé pham (%)
k: ty 18 phé pham (tuy tirng cong ty) (%)
t: thoi gian chu ky ép phun ciia mot san pham (s)
tm: thoi gian yéu cau phai hoan thanh 1 16 san pham (ngay)
2.5.2 S6 1ong khuén tinh theo ning xuit phun ciia may
Ning Xuat phun ctia may ciing 1a nhan t6 anh huong dén s6 1ong khudn.
5
n=0.38 x e
Trong do:
n: s long khudn téi da trén khuon
S: nang xuat phun ciia may (g/11an phun)
W: trong luong caa san pham (g)
2.5.3 S6 1ong khudn tinh theo ning xuit 1am déo ciia may
P
1T Xxw
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Trong do:
n: s6 long khudn téi da trén khuon
P: ning xuat 1am déo cua may (g/phut)
X: tan sb phun (wdc lwong) trong mdi phat (1/phut)
W: trong lwong caa san pham (g)
2.5.4 S6 1ong khudn tinh theo Irc kep khudn ciia may
SxP
F

n:
D

Trong do:
n: s long khudn téi da trén khuon
Fp: luc kep khuén toi da ctia may (N)

S: dién tich bé mat trung binh cua san pham theo huéng
dong khuon (mm?)

P: &p xuét trong khudn (Mpa)
2.5.5 S6 1ong khuén theo kich thwée tim ga dit trén may ép

Sau khi tinh dugc sé 10ng khudn thoa cac diéu kién trén, tién hanh
thiét ké so bo (wéc luong) kich trudc bao cua tim khudn, xem b khudn
sau khi hoan thanh c6 thé ga 1én may ép d6 hay khong? Néu khong thi
sap xép lai cach bd tri long khudn hoac giam s6 1ong khudn (tinh lai xem
c6 kip thoi gian giao hang khdng) hoac tim may ép khéc (tinh lai sb long
khubn véi may ép mai).

2.6 Tinh toan wéc luwgng luc kep khuon

Trong mot khuon thi &p xuat can thiét dung dé dién khudn va nén
ép s& 1a 4p xuét bén trong long khudn. Ap xuat trung binh tac dong vuéng
goc vao long khudn dén duong giap mi khudn 1a tong luong &p suat duoc
dung dé kep khudn khdng gay ra hién tuong bavia. Ap suit kep khuon
can phai thiang duoc luc kep.

Ap suit long khudn tac dong 1én mat khudn chia do cing cua
khuén. Dién tich cua san pham dung trong tinh toan luc kep khuén 1a
dién tich hinh chiéu. Do 1a phan dién tich cua san pham duoc nhin tir bé
mat cua khudn. Ciing c6 thé tinh dién tich cua san pham bang dién tich
cua duong giap mi cua san pham vai khuén. Tinh toan dién tich caa mau
don gian sau d6 nhan 1én theo chiéu dai va chiéu rong, phuong phap nay
ldy phan dién tich co s& 1a 1 inch?.
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~ Ap suét long khuon trung binh trén mdi inch® cua dién tich hinh
chiéu dugc nhén vai dién tich hinh chiéu bang vai ap suat can thiét dé
gitr hai ntra khudén lai vai nhau.

Tat ca cac khuon déu dugce tinh toan luc kep khudn. Dién tich cua
cong phun ciing duoc thém vao vi cong phun ton tai dudng gidp mi san
pham voi khudn va dung theo huéng mé khudn. Hé théng cong phun,
néu ngén thi khéng anh hudng dén tinh ton luc kep khuén. Tuy nhién,
néu san pham nho va hé théng cong phun I6n thi dién tich cong phun
duoc cong vao dién tich hinh chiéu.

Tuy nhién, két qua tinh toan luc kep khuén chi 1a luc kep khudn
wéc luong. Luc kep khudn wéc luong nay rat quan trong ddi voi ngudi
cai dat may, ngudi ndy phai xac dinh kich thudc may can dung dé ép mot
san pham nao d6. Nguoi cai dat may can thém vao 10+20% luc kep
khuon udc luong dé dam bao rang khi gia cong khdng bi hién tuong
bavia. Mot diém quan trong nita I1a luc kep khudn uéc lugng nay co thé
dugc dung lam diém khoi dong. Néu trong qué trinh ép khudn tao bavia
thi can phai tang luc kep 1én khudn. Néu khudn chay tét thi khong can
phai giam luc khuén xudng nia.

Luc kep khubn qué 16n s& gay ra mot s6 van dé: tiéu ton ning
lugng may, gay ra hao mon khudn va may, giam thoat khi caa khudn va
c6 thé 1am kéo dai chu ky ép. Trong diéu kién cudi thi dung cho truong
hop ngam kep bang khuyu. Vai nhitng ly do trén thi trong qua trinh cai
dat luc kep khuén can tdi thiéu luc kep.

Viéc t6i uu luc kep khudn cé thé duoc xac dinh thong qua mot sb
lan ép thir nghiém. Bét dau voi luc kep khuon uéc lugng sau do giam tir
tir cho dén khi bavia xuét hién rdi tang luc khuén 1én 10 + 20% dé chic
chan san pham ép dat chat luong tot.

Mot ang dung nira cua luc kep khudén uée lugng 1a dé bao vé
khuén. Lyuc kep khubn chi phu thudc vao san pham. Vi du: véi san pham
tinh toan c6 luc kep khudn 1a 100 tin ma cai dat 300 tan thi luc kep
khubn nay sé lam hong khudn.

2.7 UOC LUQNG AP SUAT TRUNG BINH CUA LONG KHUON

Ap suit trung binh qua long khuén phu thudc vao mot sé yéu té
sau. Hai yéu t6 quan trong nhat 1a loai vat liéu va d6 nhét luc nhya chay
long. Mot yéu t6 chinh nira la ti 1¢ d6 day va chiéu dai cua dong chay
trong long khudn (ti I¢ L/T). Ti 1€ nay duge xéac dinh bang chiéu dai tir
cong phun dén cudi san pham chia cho bé day trung binh.
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Thong thuong thi &p suét trung binh cua céac loai nhya thuong 1a 2-
3 tan/inch?. Véi vt liéu kho chay (c6 do nhét cao) thi 4p xuat nay 13 4+6
tan/inch?. Piéu nay c6 nghia 1a ap suat 1dng khuén trung binh ti
8000+12000 Psi. C&c loai vat liéu kho chay la polycarbonate,
polysulfone, polymide. Khi tinh toan luc kep khudn thi can dya trén loai
vat li¢u gia cong.

Mot sb luc kep khudn tiéu chuan dugc dua ra trong bang sau. Mot
s0 loai nhya dac biét c6 thé lay tur nha san xuat.

Viéttit | Tén day du Maximum L/T | Tonnage require
Ratio (0.040 inch) | (tons/inch?)

ABS Acrylonitrile-Butadien-Stvrence 50-200:1 2.5-4
CAB Cellulose Acetate Butvrate 300-40:1 1-2
HDPE High Density Polyethylene 200-250 1.5-3
HIPS High Impact Polyethylene 200-250 2-3
LDPE Low Density Pelyethylene 250-300 1-2
PA-6 6 Polyamide Nylon 661 150-300 4-5
PA-6 Polyamide Nylon 61 150-300 4-5
PBT Polybutylene Tereph Thalate 150-200 3-5
PC Poly Carbonate 30-100 3-5
PEI Polyether Imide 70-140 4-6
PET Polyether (Filled) Terephthelate 80-200 4-6
PMMA Polymethyl Methaerylate 130-150 2-4
POM Polyoxymethylene (Acetal) 100-200 3-5
PP Polypropylene 200-300 1-3
PPO Polyphenylene Oxide (Modified) | 100-200 2-3
PPS Polyphenylene Sulfide (Filled) 150-180 2-3
PS Polystyrene (Erystal) 200-250 1-3
PSI Poly Sulfone 60-120 4-6
PVC Polyyinyl Chloride 100-200 2-3
PVC Polyyinyl Chloride (Plasticized) 200-300 1.5-3
TPER Thermoplastic Polyurethane 200-250 1-2

Bdng 2.7.1. M4t s6 luc kep khudn tiéu chudn
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Mt khac, d6i voi cac loai nhua d& chay thi luc kep can phai 16n
hon gia tri trung binh, cac loai nhya nay la nylon, acetal, polybutylen
telephthalate. Céc loai nhua nay c6 toc do két tinh tro lai cao va ngudi
nhanh. Do d6, trong qua trinh phun phai phun véi téc d6 cao. Phun voi
tbc do cao s& 1am cho &p xuét trong long khudn cao do d6 d& gay ra hién
tuong bavia. Céc loai nhya nay dé tao bavia do c6 d6 nhot qué thap.

Mot yéu t khac anh hudng dén ap xuét trung binh cta long khudn
la su giGi han ciia dong chay. Vai cac san pham thanh mong hoac ¢ ti 1¢
L/T cao thi &p suit dién khuén cao hon. Ap suit luc kep khudn cao thi
can lyc kep khuon cao hon.
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Chwong 3

MO PHONG PHAN TiCH (CAE) DONG CHAY
CUA NHUA
Muc tiéu chwong 3: Gidi thiéu vé cong nghé CAE trong khudn ép phun
Sau khi hoc xong chuwong nay, nguoi hoc ¢ kha nang:
1) Binh nghia duwoc CAE trong khuon la gi.
2) Ung dung dwoc cong nghé CAE.
3) Gidi thich dwroc nguyén nhan sai sé cia cong nghé CAE
4) Van dung diroc quy trinh CAE cho san pham

3.1 GIOI THIEU VE CAE

CAE la tén goi tat cua k¥ thuat phan tich c¢é trg gitip may vi tinh
(Computer-Aided Engineering). Loi dung kha nang phan tich va tinh
toan chinh x4c, nhanh chéng ciia may vi tinh, dé hiéu mo hinh nguyén 1y
ctia hé thong (Theoretical Model), ddng thoi két hop chirc nang do hoa vi
tinh (Computer Graphics), gitp nguoi sit dung thu duoc két qua phan
tich nhanh chong, va str dung két qua dé sira d6i toi uu hoa tham sb thiét
ké va ép phun.

CAE két hop d6 hoa, thiét ké cé tro giup may vi tinh (Computer-
Aided Design/Draft, CAD) va ché tao c6 su trg gilip cua may vi tinh
(Computer-Aided Manufacture, CAM).

3.2 LOI ICH CUA UNG DUNG CAE

- Phan tich CAE duya vao dic tinh trinh tu cua hé thdng, két hop ly
luan mo hinh dé tién hanh phan tich, két qua c6 y nghia vat ly, 1a Know-
Why ma khdng phai 1a Know-How cua kinh nghiém truyén thdng, do d6
c6 thé hé thdng hoa va khoa hoc hda tham sb ép phun va cac loai thiét ké
dbi vai trinh ty trang thai va chat lugng san pham, dat dén muc tiéu ép
phun mot cach khoa hoc (Scientific Molding).

- Do tinh tin cay cua két qua CAE, c6 thé chi ra van dé tiém an
trong qua trinh ép phun va thiét ké, dé ra sira doi thiét ké va hudng giai
quyét tré ngai va phuong an kha thi, ¢6 thé tranh diém mu kinh nghiém.

- CAE ¢ giai doan thiét ké c6 thé thuc hién trén may vi tinh ddi voi
cac phuong an sira doi thiét ké tién hanh danh gia (Evaluate), nhan dinh
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(Verify) va ti wu hoa (Optimize), giam thoi gian, gia thanh thir khudn,
sira khuon thyc té, rat ngan chu trinh thir sai thuc té, rat ngan thoi gian
phat trién san pham (Product Development Time) va thoi gian dwa ra thi
truong (Time-to-Market), giam hao phi, thoi gian va tién bac trong cac
cong doan.

- CAE c6 thé tro gitip nguoi ép phun dy doan va nam bét théng s6
ép phun d6i véi anh huong chat luong san pham, tim ra huéng xir ly
(Processing Window) va téi uu hoa thong sb ép phun.

- CAE c6 thé chi ra cdc nhan t chu yéu anh huong chat lugng ép
phun, tir d6 cung cap tham so stra doi thict ke, tham s6 ép phun va chi
tiéu dinh luong.

- CAE ¢6 thé mo “hop den” ép phun, véi phuong phép sinh dong
va cy thé hién thi tham s6 gia cong va thiét ké dbi véi trinh ty trang thai
va anh huong chit luong san pham, c6 thé giap nguoi st dung nhanh
chong tich lity kinh nghiém thiét ké va ép phun, c6 gitp d& twong dbi Ion
vé boi dudng nhan vién.

- CAE c6 thé gitp nguoi s dung nhanh chéng nam bat vat ligu
méi, quy trinh mai, thiét ké moi va phuong phap €p phun, c6 hiéu qua va
nhanh chéng tich lily kinh nghiém thiét ké chuan va hiéu biét vé ép phun.

- CAE cho phép nguoi thiét ké va ché tao khuon rat ngan duoc thoi
gian thiét ké cling nhu chi phi trong viéc san xuat khuén. Quy trinh dudi
day so sanh cac budc thyc hién:

Thiét ké sanpham __,  Thiétké khuon __,  Ché tao khuon

L l

Thur khudn
Chua dat l

Khuon dat yéu cau

So d 3.2.1. Quy trinh thiét ké khéng c6 CAE

178



Thur lai trén may tinh

l : |\

Thiét ké chi tiét —» Thiétké khuon  —» Mg phong trén may tinh

A ¢

Ché tao khuon

l

Thtr khuén
Chua dat {

Khuén dat yéu cau

So dé 3.2.2. Quy trinh thiét ké c6 CAE

C6 thé thay, trén quy trinh thiét ké ché tao khuén truyén théng, viéc
thir khuon duoc tién hanh sau khi da ché tao xong khudn va qua trinh thir
can phai duoc tién hanh trén khudn that, nén khi c6 15i phai stra khudn
hoac 1am lai khuén méi dé khic phuc I5i.

3.3 TONG QUAN VE CAE
3.3.1 Ly thuyét vé phan tir hiru han khi chia lwéi sin pham

Phuong phap phan tu hitu han (Finite Element Method - FEM) la
mot phuong phdp gan diung dé giai mot sé 16p bai toan bién. Theo
phuong phap phan tr hiru han, trong co hoc, vat thé duoc chia thanh
nhitng phan tr nho co kich thuéc hitu han, lién két véi nhau tai mot s6
hitu han cac (11em trén bién (goi la cac Q1em’ nat). Cac dai luong can tim ¢
nat s€ 1a an so cua bai toan (goi la cac an so nut). Tai trong trén cac phan
tur cling dugc dua veé cac nut.

Trong mbi phan tir, dai lugng can tim dugc xap Xi bang nhiing biéu
thirc don gian va c6 thé biéu dién hoan toan qua cac an sd nut. Duya trén
nguyén li nang luong, co thé thiét 1ap dugc cac phuong trinh dai s6 dién
ta quan h¢ gitra cac an s6 nut va tai trong nat ciia mot phan tir. Tap hop
ca}c phan tu’qthe(’) diéu kién lién tuc §e nhan dugc hé phuong trinh dai s
d61 vai cac an sO nut cua toan vat the.

3.3.2 P nhét ciia chit 1ong

Do nhét caa mot chét luu la thong sb dai dién cho ma sét trong cia

dong chay. Khi cac dong luu chat lien ké ¢6 toc d6 chuyén dong khac nhau,
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http://vi.wikipedia.org/wiki/Ch%E1%BA%A5t_l%C6%B0u
http://vi.wikipedia.org/w/index.php?title=Ma_s%C3%A1t_trong&action=edit&redlink=1

ngoai sy va dap giira c4c phan tir vt chat con c6 su trao doi xung luong
gitra chiing. Nhirng phan tir trong dong chay c6 toc do cao s& lam ting dong
ning cta dong cd téc do cham va nguoc lai phan tir vat chét tir cac dong
chay cham s& 1am kim ham chuyén dong cua dong chay nhanh. Két qua la
gitra cac 16p nay xuat hién mot tng xuét tiép tuyén t giy nén ma sat.

liquid near the rotating rod
is push outward by the
centrifugal force

Simple Molectiles

e R

e.g.,water(H,0)...

Hinh 3.3.2.1. Phan bé cia miréc quanh truc quay
- D6i voi nude do nhot rat nho nén nhitng phan tir nudc gan truc
quay s€ bi vang ra theo lyc ly tam.

Polymer Molecules Weissenherg Effect
T {Rod-Climbing Effect)

polymeric liquld moves
toward the center of the
baker and cfimbs up the

emtanglement between pdfymer chains .
rotaling rod

Hinh 3.3.2.2. Phan bé cia nhira quanh truc quay

- Déi vai vat liéu nhya d6 nhét rat 16n, nhua di chuyén dén trung
tam cua truc quay va di chuyén Ién trén truc quay.
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- Dong chay cua nhya trong kénh dan 13 phi Newton vi dd nhét cua
nhua thay doi tuy theo nhiét do.

- Dong chay trong kénh dép c6 sy chuyén pha vi khi nhya chay vao
kénh thi phan tiep giap bé mat tam khudn s& gap nhiét do thap va bi héa
ran. Néu toc do phun I6n thi cé thé coi nhu khong cé dong chuyén pha.

- -bo nhét caa nhua phu thude \/Nao nhiét do, téc do dong chay khﬁpg
giong nhau trong long khudn va kénh dan, dong chay trong khuon la chay roi.
3.3.3 Ly thuyét vé truyén nhiét

Céc hién tugng truyén nhiét da duoc biét va sir dung hang ngay tir
lau. Tuy nh’ién, cac hién tuong d6 chi dugc hiéu biét mot céch’ muon
mang. O the ki XIX, mot thoi gian dai nhiét duoc coi la mot chat long
hoi dac biét va ltra duogc Cpi la mot nguyén t0. Joseph Fourier dé cong bo
vao nam 1822 mot |i thuyét giai thich vé su dan nhiét.

Nghiém ciia phuong trinh nhiét dugc dic trung béi sy tiéu tan dan cia
nhiét do ban dau do mot dong nhic:at truyen tur v@ng am hon sang ving lanh
hon cua mot vat thé. Mot cach tong quat, nhieu trang thai khac nhau va
nhi¢u diéu kién ban dau khac nhau s€ di dén cung mét trang thai can bang.
3.4 Thong s6 diu vao ciia viéc phan tich dong chiy (CAE) trong cong
nghé ép phun

Céc thdng sé dau vao cua bai toan phan tich dong chay

- Chi tiét duoc thiét ké tir mot sé phan mém va chuyén vé dinh
dang file ma phan mém CAE ho tro vi du:.STL,.STEP,.IGS...

- Chon dang bai toan can phan tich.

- Chon phuong phap ép phun.

- Chia ludi m6 hinh (Mesh).

Hinh 3.4.1. San phdm sau khi dwoc chia hedi

- Thiét 1ap hé théng bom keo: cudng phun, k&nh dan va vj tri miéng
phun so véi Kinh thude da dinh.
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- Chon loai vat liéu nhya va vat liéu khudn (chon nha san xuat va

tén thuong higu).
r ? E; N

Select Material

@ Commonly used materials:

C5C 1031: PCD Polpmere II

FR-PETEM-3030; "WinT ech F'olimer Ltd

2 Specific material: [ Cusgtarnize Material List... ] [ Reset Material List ]
bl At acturer
[MitwiChemicalsEuLtd v” Irpaort... l
Trade narme
125 ~|| Seawch. |
Selected material
(T O e A i Wi el
code:

Add matenal to commonly uzed list after zelecting

=
O e

[ OF. Cancel ] [

J|

Help

Hinh 3.4.2. Bang chon vdt liéu nhya

- Viéc chon vat liéu nay cang phu hop vé6i vt liéu thuc té thi két
qua phan tich cang chinh xéac.

- Chon vi tri miéng phun (set injection locations).
- Chon ché d6 ép phun: chon cac thong s ép phun nhur
+ Nhiét do khuon (mold temperature).

+ Nhiét do nhya (melt temperature)...

Process Settings Wizard - Fill Settings l &u
Mold surface temperature 40
Melt temperature 260
Filling control
{Auloma!k: v l
| Velocity/pressure switch-over
| {Aulomakic N l
| Pack/holding control
| {’/.Fnlling pressure vs time 'l [ Edit profile.... l
'
[¥] Fiber orientation analysis if fiber material
[~] Birefringence analysis if material data includes optical properties
. o) o) Cm
Y - X ~ l 7
Hinh 3.4.3. Thiét ldp théng so ép
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- Chon churc nang phan tich
+ Qua trinh dién day (Fill).
+ Qua trinh dong chay toan bd (Flow).

+

Quaé trinh lam ngudi (Cool).
Qua trinh co rat (Shrinkage).
Qua trinh cong vénh (Wrap).

+ + +

Qua trinh hinh thanh ¢ng xuat san pham (Stress).

+ Vi tri miéng phun (Gate location). _

Customize Commonly Used Analysis Sequences @‘&J

(V] Fill Selectll |

[V] Fill + Pack

[V] Standalone Pack

[V] Cool

[V] Cool +Fil

[V] Cool + Fill + Pack

[V] Fill + Pack +Warp

[V] Cool + Fill + Pack + % arp

[V] Gate Location

Default: | cool + Fill + Pack + Warp ']

Hinh 3.4.4. Chon chitc nang phan tich

3.5 KET QUA CUA VIEC PHAN TICH MO PHONG DONG CHAY

- Phén tich dong chay c6 thé du doan: vi tri tiép giap hai dong chay,
vi tri c6 bot khi, ap xuat phun, lyc khéa khuon, phan bo nhi¢t do. ..

- Phan tich giai doan nén c6 thé biét dugc: do co rut thé tich, phan
bo d6 day...

- Phan tich qué trinh lam lanh cé thé dy doéan: thoi gian lam lanh,
su chénh I¢ch nhi¢t d0 bé mat khudn, phan bo lugng truyén nhiét, hi¢u
qua vi¢c lam mat.
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- Phén tich cong vénh c6 thé du doan bién dang cong vénh, tim ra
nguyén nhan cong vénh.

- C6 thé tinh duoc toc do dong ran cua nhya nhiét ran, tinh toan
dién day nhya va phén tich dong ran trong khudn, vi tri tlep giap, phan bd
d6 chuyén hoa, phan bd tbc do dong chay, ap xuit chuyén doi.

- M6 phong tinh hinh ép phun c6 tro khi ciia thé khi/nhya, toc do
tham thau cua khi, d§ day cua bé mat, dong chay nhua, dong thoi cé thé
du doan vi¢c lam lanh va bién dang.

Két qua phan tich va thuc t& ép khong giéng nhau hoan toan.
Nguyén nhén cua viéc khac nhau nay thong thuong nam ¢ qua trinh phan

tich CAE khong diing, ngoai ra thi cac sai s6 ctia qua trinh ché tao khuon,
cua may ¢€p cling 1a nguyén nhan gay ra su khac nhau.

3.6 SAI SO GIUA KET QUA PHAN TICH CAE VOI THUC TE EP
SAN PHAM

Giita két qua phan tich CAE trén may tinh va trén thyc té s& khong
chinh xac hoan toan ma van c6 sy khac nhau vi nhiéu nguyén nhan:

- Nguyén nhan chu quan:
+ Do chia luéi qué 16m hoac do cach chia luéi.

+ Do nguoi st dung phan mém chwa chuan xac: trong qué trlnh
diéu khién chuong trinh ngudi st dung c6 thé thao tac sai & mot s noi
nhu cach dat vi tri miéng phun vao san pham khong chinh xac hay cach
dat h¢ thong lam mat chua ding ...

+ Do céc thong sb ép trong thuc t& va trong phan mém khong
gi0ng nhau.

+ Vit liéu va tinh chét ctia vat lidu trong phan mém khong giéng
voi thue t€ (do khac nha san xuat, khac thuong hi€u, thanh phan hoa hoc
khac nhau),...

- Nguyén nhan khach quan:

+ Do sai s6 ciia phan mém.

+ Sai sd ctia may ép,...

Tuy vay, viéc ung dung CAE vao thiét ké va ché tao ciing gitp
phan nao du doan duoc két qua, tu d6 giam thiéu t6i da hao phi trong san
xudt san pham, dong thoi c6 thé nang cao chit lugng san pham.
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Chwong 4

CAC KHUYET TAT TREN SAN PHAM EP VA
CACH KHAC PHUC

 Muc fiéu chuwong 4: Gidi thi¢u vé cac 16i san pham khi ép phun va
dé nghi hurong khac phuc

Sau khi hoc xong chuwong nay, nguoi hoc 6 kha nang:
1) Gidi thich dwoc nguyén nhan céc 16i khi ép phun.
2) DPuea ra bién phap khdc phuc co ban

4.1 CAC YEU TO ANH HUONG PEN CONG NGHE EP PHUN
4.1.1 Nhiét d
a) Sw khong dong nhit cia nhiét do

- Nhiét do cua nhya s& thay doi trong sudt qua trinh di chuyen tur
dau phun may ép cho dén long khuon.

- Qua trinh thay ddi nhiét 6 1a do ma sat giira nhya va khudn; do
nhiét truyén ra cac tam khudn va méi truong bén ngoai.

b) Anh hwéng caa nhiét dg trong qué trinh ép phun
- Nhiét do thay doi s& 1am thay d6i do nhot ciia nhya.
- Nhiét do s& anh huong dén kha ning nén ép vat liéu vao khudn.
- Nhiét do anh huong dén thoi gian 1am nguoi san pham.
4.1.2 Téc d) phun
a) Tam quan trong caa tée @ phun
- Quyét dinh kha ning dién day khudn.

- Pam bao tinh ddng nhat caa vat liéu tai vi tri dau tién dén vi tri
sau cung trong long khuén.

- Céc ving chiu anh huong cua toc do phun la: ving xung gquanh
cong phun, thanh phan giao nhau va phan khuén dién day sau cing.

b) Céc khuyét tat do téc dd phun gay ra
- Hién tuong tao bot khi, cong vénh do co rat.
- Hién tuong san pham bi bién mau.
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- Bé mit khong tét tai ving gan cong phun.
¢) Cac vang thwong tap trung bet khi

- Nhiing viing tap trung bot khi thuong Ia nhimg ving dién day
cuoi cung cua long khudn.

- Bot khi cling dugc hinh thanh tai nhitng vung dong chay bi nghén.
d) Cac nguyén nhan din dén hién twoeng tao bot khi

- Thiét ké hé thong thoat khi khong dung.

- Phun véi téc @6 phun qué cao nén khdng khi khong thoét ra kip.

- Vi tri cong phun khéng thich hop.

e) Phun véi tde dd phun quéa cao

- Sy bién dang ctia san pham s& khac nhau khi phun véi toc do qua
cao qua cac phan khac nhau cua long khuon.

- Phun véi téc do cao, doi hoi luc ép khudn 16n.

- Phun qua cdng phun voi tbc do cao s& dan den hién tuong phun
tia, lam cho dong chay rdi va bé mat san pham gan cong phun xau.

f) Phun véi tée dd khac nhau trén cing mat san pham

Dé, tranh hién tuong tap trung bot khi cling nhu san ,phém dién
khuén tot ma khéng kéo dai thoi gian phun, nén thiét 1ap toc do phun
khéc nhau ¢ cac vung khac nhau.

g) Phun véi téc dd cao véi cac san pham thanh meéng

V6i cac san pham thanh mong thi phi phun véi toc do phun cang
nhanh néu co the, dé trdnh hién twong khong dién day khudn do nhya bi
nguoi.

h) Cai téc d9 phun thay doi

Khong phai thay di téc do phun 1a cd két qua ngay, vi n6 con phu
thudc vao quan tinh cua truc vit.

4.1.3 Ap suat phun

Ap suit la mot thong s6 chinh trong qué trinh ép phun, thong s6 nay
anh huong dén su 6n dinh vé mit kich thudc va co tinh ctia san pham.

a) Ap suat nén (giir)

- Ap suat nén la 4 ap. XUét ting 1én trong khuén sau khi khuén dugc dién
day. N6 anh huong dén tong luong vat liéu dugc ép vao trong khudn.
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- Luong nhua dugc nén vao trong khudn s€ bu vao su co ngot trong
qua trinh lam ngudi.

- Khéi luong san pham sé& phu thudc vao &p xuat nén.
b) Ap suat duy tri va thai gian duy tri ap

- Ap suat duy tri 12 &p suit trong giai doan duy tri ap, sau khi ap
suat nén dat duoc.

- Thoi gian duy tri &p 1a thoi gian tir Ilc &p suat nén dat cuc dai dén
khi cong phun dong dac.

¢) Sw thét thoat &p suit trong khuén

- Ap suit khuon bi that thoat 1a do dong chay bi gigi han, ranh dan
cong va do ma sét.

- Nguyén nhén tha 2 1a do vat liéu bi nguoi Iam giam kha nang chay.
- Hau qua 1a su co ng6t khong déu.
d) TAm quan trong cia &p suit khudn

- Viéc xac dinh &p suat khubn gitp kiém soat duoc sy 6n dinh cua
san pham.

- Kiém soat duoc kha ning dién diy khuon va do nén chat caa vat liéu.
e) Puwdng cong ap suat khudn

- Dung dudng cong &p suat khudn dé cai dat thoi gian chuyén sang
trang thai duy tri ap cta qua trinh ép.

- Ap suat cuc dai trong khudn phu thudc vao ap suat cai trong giai
doan duy tri ap.

4.2 CAC YEU TO ANH HUONG PEN CHAT LUQNG SAN PHAM
- Vat liéu: c4c tinh chét co 1y (46 nhat, do bén nhiét, cac trang thai).
- Thiét bi: nang xuat, tinh ning may.
- Ché d6 ép phun: nhiét d6, ap xuat, van téc, thoi gian.
- Chét lugng khuon, thiét ké san pham, khuon.

4.3 CAC KHUYET TAT SAN PHAM VA CACH KHAC PHUC
~ Trong qua trinh gia cdng san pham trén h¢ théngqméy ep phun, san
pham co thé cd nhitng khuyét tat. Moi khuyét tat c6 thé co nhiéu nguyén
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nhan khac nhau. Do do6 c6 qhiéu huéng khic phuc. Duéi day 1a nhiing
huéng dan dieu chinh chu yeu cho qua trinh cdng nghé ép phun khi san
pham cé khuyeét tat cho cac loai nhua nhiét déo.

4.3.1 San pham bi sai 1éch kich thwéc Iip ghép

Dimansivinal Yariations

Hinh 4.3.1.1. San phdm bj sai léch kich thuéc
a) Phan loai co ngot

- b6 co ngot trong chu ky ép.

- 6 ngot sau khi san pham lay ra khoi khuon.

- D6 ng6t toan bo bang tong 2 loai co ngot trén.

b) Cac bién s6 anh huéng dén d co ngot

- Bé day thanh san pham ting 1én thi do ngot ciing ting 1én.

- Bé day anh hudng rat 16n dén qua trinh co ng6t ma khoé cé thé

diéu chinh duoc bang cac thdng sé may khac.
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- Anh hudng cua ap sut.

+ Thoi gian duy tri 4p cang dai, ap suat cyc dai trong long
khubn cang cao thi do co ngdt cang thap, khoi luong san
pham tang lén.

+ Tuy nhién, trong hau hét cac khudn c6 &p suit thay ddi theo
chiéu dai cua dong chay nén do co ngot tai cac vi tri do sé
khéc nhau.

- Anh huong cia nhiét do

+ Nhiét d6 cua nhya trong qud trinh ép cang cao thi d6 co ngoét
cang cao Vi vat liéu nén vao trong khudn it hon do nhya gidn
no nhiéu hon.



+ Déi v6i nhya ban két tinh thi nhigt do khudn ¢6 anh huong
dén d¢ co ng6t vi anh hudng den thoi gian lam ngudi.
- Su dinh hudng phan ti

+ Céc phan tir dinh huéng la do Gng suét truot, sau do, dugc
gitr lai do két hop vai qua trinh lam ngudi.

+ Céac phan tu polymer ¢ xu hudng tré lai trang thai tu do khi
c6 dieu kién (nhiét @6 thuong va khéng & trong khuén). Su co
ngot theo dong chay sé 16n hon theo dinh hudng.

4.3.2 San pham bj cong vénh
WAYH)

AT

I

e _p— & —, A

d

A _m— N  ——

Hinh 4.3.2.1. San pham bi cong vénh
a) Mo ta
San pham bi bién dang va xoan.
b) Cac bién s6 anh hwéng dén cong vénh
- Chénh léch bé day trong san pham

+ Pbi voi nhua khong gia cudng thi day 1a théng so rat quan trong anh
huong dén do cong vénh caa san pham.

+ Bé day la théng sé quyét dinh nén co thé dung dé diéu chinh cong
vénh.

- Anh hudng cua ap suat
+ Mot nhuoc diém cua qué trinh ép phun 1a do su giam &p suat
doc theo dong chay cua nhua, lam cho su nén ép vat liéu
khong dong déu.
+ Dé c6 su nén ép dong déu can phai ting ap suat nén dén cuc
dai trong qua trinh ép.
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- Anh huong cua nhiét 6
+ Nhiét d6 cua dong chay bj thay ddi 1a do ma sét va lam nguoi.

+ Nhiét do khubn cao s& lam cho san phim ngudi cham nén
cong vénh tang lén.

- Anh huong cia dinh hudng

+ Khi nhya duoc gia cudng bang soi thi su dinh huéng xay ra
do su trugt va lam ngudi. Tuy nhién néu sy dinh hudng
khong déu thi nguy co cong vénh rat cao.

b) Cac nguyén nhan gay ra cong vénh
- Cong vénh xay ra do su thay doi co ngot trén khip san pham.

- Hién tuong nay la do c6 mot phan nho trén san pham c6 su co
ngét cao, dan dén bién dang rong.

- San pham lay ra qua sém chua dinh hinh duoc.

- Thiét ké khudn (hé thong giai nhiét khudn) khdng phi hop va san
pham co6 su khac biét vé bé day dan dén ap suat khudn khac nhau va co
rat khac nhau.

- Nhiét d6 bé mat khuén chénh léch nhiéu.
¢) Bién phap khic phuc
- Tang thoi gian ap suét giir khudn dé dinh hinh san pham.
_ - biéu chinh nhiét d¢ trén bé mat khudn (cht y sw chénh léch giira
phan khuén &m va phan khuén duong).
- Kiém tra lai két cAu san pham thiét ké khudn, kiém tra sy ché tao
chinh xac cua khuén.
- Tranh g suat ndi bang céch chon vat ligu va hinh dang san
pham (can bang bé day). Toi vu khuon bang cdc phan mém mo phong
nhu: Moldflow, Cmold, Moldex3D...

4.3.3 Tap trung bot khi
L -\:'Iumgﬁ Yolds

Hinh 4.3.3.1 - San pham bj bot khi
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a) Mo ta

Bot khi trong qua trinh ép xuat hién trong san pham. Céc bot khi
nay hinh thanh céac 16 bén trong san pham hodc lam cho san pham khong
dién day hoan toan.

b) Nguyén nhan

- Khi san pham c6 cac dong tap trung, thudng don khi vao mot chd
gay ra bot khi tai cho do.

- Trong sudt qua trinh dién ddy khudn, khong khi duoc giit lai trong
san pham tai nhirng vung san pham dién day sau cung.

¢) Bién phap khic phuc
- Thiét ké san pham c6 bé day tai c&c vi tri phd hop.
- Doi vi tri céng phun.

- Giam téc do phun, vi néu phun véi toc do cao thi bot khi khdng
thoat duoc.

- Tuy nhién, tru6c hét phai toi wu hé théng thoat khi, sau d6 moi
tinh dén viéc giam toc do phun.

- Giam sy mat &p suat caa tryc vit hoic giam luc ép bang cach giam
téc do (dac biét khi bot khi dwoc hinh thanh ngay gan cong phun).

- Néu c6 bot khi thi can phai dua chiing vao ving dé thoét khi hozc
thém cac thanh 16i vao dé thoat khi.

4.3.4 San pham c6 cac vét 1om

|
|
1
|
-

|
1 o s ST

. |

|
| —

L””—' sm— Yl 1

Hinh 4.3.4.1. San pham b; cac vét 16m

a) Nguyén nhan

- Vét 16m thuong xuit hién tai vi tri dbi dién véi ving day cua san
pham. Chung la két qua cua su co ngot vat liéu.
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- Truong hop 16p vé cua san phim du cimg dé khdng bi co ngét,
san pham s¢ tao thanh mét phan rong bén trong.

b) Céch khic phuc cac vét Idm
- Thay d6i cac thdng s ép (&p suat, nhiét do, thoi gian).
- Thay ddi nhya c6 hé sé co rit nho hon.

- Thiét ké san pham phi hgp: chia gan lon thanh cac gan nho hon,
tao cau truc 16m tai vi tri vét 1om.

- Thiét ké khuon: dua vi tri cong phun dén hoic gan vi tri day, diéu
nay cho phép vat liéu tai d6 dugc nén chat truac khi cac ving mong dong
cting va co thé bu thém mot phan nhya.

4.3.5 Hién twong phun thiéu
Short Shots

Hinh 4.3.5.1. San pham bj thiéu nhia
a) Mo ta
Nhuya khong dién dy san pham hoan toan.
b) Nguyén nhan
- Nhiét d6 chay, nhiét d6 khudn va téc do phun qua thap.
- Nhya chua dugc déo hoa hoan toan.

- H¢ théng van thoat khi khong phu hop: Khong khi trong khuén
khong thoat hét.

- Bé day san pham qué nho hoic qué dai.

- Thiéu nguyén liéu (cai dat hanh trinh truc vit khong du).
- Ap suit phun thap.

- B& mit khudn khong bong lang nén can trg dong chay.
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¢) Céch khic phuc
- Tang nhiét 6 chay hoic nhiét ¢6 khuén ciing vai toe do phun.
- Tang thé tich phun (thé tich phun quéa nho, khong c¢6 ving dém).

- Cai dat phd hop giita 4p suit phun va thé tich phun, ting ap Suét
phun.

- Cai thién hé thong van thoét khi, giam luc kep khuon.

- Tang kich thudc hé théng kénh dan (runner).

- Néu nhiét do khudn thap thi tang nhiét 6 khudn.
4.3.6 San pham bi bavia

Hinh 4.3.6.1. San phdm b; bavia
a) Mo ta

Bavia dugc hinh thanh trén mat phan khudn hoac tai vi tri dat hé
théng’thoét khi. Bavia la hé’qué‘ cua viéc dong khuon khong kin, hoac do
ap suat, luc kep khudn c6 van de.

b) Nguyén nhan

- Ché tao khuon khéng chinh xac, sai sb gitra hai nira khuén qué
I6n hoac khubn bi hur.

- Luc kep khudn qué thap.

- Nhiét do chay, nhiét do xy lanh, téc do phun hoic &p suét trong
khudn qua cao.

- Khuodn dong khong kin do: khudn gin chua khép, bi kénh (do bi
ban, bi gi sét).

¢) Céch khic phuc

- Piéu chinh khudn cho thich hop hoic stra lai cac chd hu hong.
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- Cai lai luc kep khuon cao hon hodc thay doi may Ion hon.

- Giam &p suat phun thap, téc d6 phun hoic &p suét gitr nho hon.

- Giam nhiét d6 chay va nhiét do khuon.

- Kiém tra viéc ché tao chinh xac bé mat khép khudn, néu can cho
ra lai.

- Chon duoc vi tri cong phu hop.
4.3.7 San phim c6 duong han néi

Weldlines Yezbhlings

[
ey

Hinh 4.3.7.1. San phdm c6 dwong han

a) Mo ta

Céc vét den & cudi dong chay (khdng khi bi giit lai), cac vét hinh
chir V, cac duong mau khac nhau, dac biét khi dl‘mgNmélL} vO co thi du(‘m’g
han (weldline) xuat hi¢n 1a cac duong mau xam. Dé thay trong bong toi
hoac san pham trong c6 bé mat bong.

b) Nguyén nhan
- Gan véi hién tugng san pham khong dién day khuén.

- Thiét ké cong vao cua duong dan nhya khong hop 1y.Céac dong
chay gap nhau.

- Khong khi khong c6 ché thodt ra.

- Anh huong cua mau, c&c vi tri weldline thuong anh huong dén co
tinh.

¢) Cach khic phuc

- Giai quyét céc giai phap gidng nhu khuyét tat san pham khong
dién day khuon.

- Kiém tra hé thdng thoat khi cua khudn hoic bd sung thém ranh
thoat khi.
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- C6 thé thiét ké dé dua cac duong weldline vao cac vj tri khdng
thay duoc va khong chiu luc (cdi thi¢n dong chay, han ché dong chay),
kiém tra thiét ké néu can thiét thi mé rong CUOng phun, tranh thay ddi bé
day san pham d6t ngot va dién khudn khong dong nhét.

- Dung vat liéu c6 d6 nhét thap hon.

- Nhan dang cac ving dac trung bang phan tich moldflow, vi du:
thiet ke hinh dang dung, vi tri cong vao nhya ding va phan bo bé day san
pham hop ly.

4.3.8 San pham c6 nhiéu nép nhan
Jatilngy

Hinh 4.3.8.1. San phdm c6 gon s6ng ¢ bé mat
a) Nguyén nhan
- Thanh san pham day khong déu.
- Ap suét phun thap. Nhiét do khudn qua cao.
- Kénh dan nhwa, cong vao co kich thuéc qua nho hoic kich thude
cong vao qué lén.
b) Bién phap khic phuc
_ - Thanh day khong can thiét, nén lam thanh mong, néu can thi 1am
nhiéu gan, tranh cac thay doi dot ngot veé chiéu day thanh san pham.
4.3.9 B¢ mit bong tréc, c6 vét xuéc, khong bang phing
Splay A

Hinh 4.3.9.1. San pham b vér xuéc bé mat
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a) Mo ta
- B& mat bj tach thanh phién, vay khi cét ngang.
- Rat kho nhan dang bai vi bé mit khong bi nut.
- B& mat thudng hu khi dung vat cing cao nhe vao.
b) Nguyén nhan
- Ung suit truot cao hinh thanh céc 16p.
- C4c chit ban khong tuong hop véi nhya nhiét déo.
¢) Céch khic phuc
- Tang nhiét 6 chay va giam téc do phun.
4.3.10 Cac vét ran nit

Sraziduy + Susuar LTHERING BN FATS (A Ce)

!
I

Hinh 4.3.10.1. San phdm c6 vét ran niit
a) Mo ta
Dang cac van trang do khuéch tan anh sang.
b) Nguyén nhén
- Téc dong tir bén ngoai, xuat hién do luc lay san pham.

- Do {ing suat du tao thanh.Ung xuat ngi trong san pham do thong
soepkhong phu hop.

- Do két Céuq san pham co nhuoc diém kho lay san pham ra khoi
khubn hoac san pham dinh tung phan vao khudn.

¢) Céch khic phuc

- Giam lyc tac dong Ién khuobn tir bén ngoai hoac dung nhua nhiét
déo it nhay cam véi trng suat hon.
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- Xem lai thiét ké san pham dé cai thién tinh chay.

- Téng nhiét d¢ bé mit khudn va nhiét do chay cua nhya, giam 4p
xuat duy tri, cai lai thoi gian va toc do phun cho phu hop, muc dich 1a
giam ung suat qua trinh ép, khong lay san pham ra khoi khudn véi mot
ung xuat qua du, chon co cau 161 san pham va dam bao lay san pham &
mot muc d§ 1on ma khong hu san pham.

- Giam &p xuat phun, giam ap xuét nén ép.
- Giam nhiét khuon, kiém tra d6 dong déu nhiét do khuon.

4.3.11 San pham c6 vét chay den

B Uy IVIAYR S

Hinh 4.3.11.1. San pham bj vét chay
a) M6 ta: San pham c6 cac chd bi chay den.
b) Nguyén nhén
- Ap xuét phun qué cao.
- Nhiét ¢ caa nhya qué cao.
- Khéng khi bi ket lai trong khuon.
¢) Bién phap khic phuc
- Giam ap xuét phun, toc do phun.
- Kiém tra hé thdng thoat khi.

- Phai say vat lidu trude khi ép, do am cua vat liéu <0.1%.
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Chwong 5
CHE TAO KHUON

Muc tiéu chwong 5: Néi dung cdng nghé ché tgo khudn

Sau khi hoc xong chuong nay, nguoi hoc ¢ kha nang:

1) Chon duwoc vt lidu cho tieng chi tiét trong khuén

2) Vdn dung duwoc cac cong nghé gia cong cho viéc ché tao khudn
3) Ung dung duwoc Ky thudt ddanh bong khudn.

4) Ung dung dwroc phan mém ha tro thiét ké, ché tao khuén.

5) Gidi thich dwoc cdc budc thir khudn

5.1 VAT LIEU LAM KHUON EP NHUA
5.1.1 Nhirng yéu t6 anh hwong dén viéc chon vat liéu 1am khuén

Qua trinh chon vat lidu 1am khudn can phai dugc can nhic ky vi no
lién quan dén d6 bén cua khuon, chat lugng bé mit ciing nhu lién quan
dén cong nghé ché tao bo khudn nhu: kha ning gia cong cat got, muc do
bong ¢ thé dat duoc,... Do vay viéc chon vat liéu l1am khuon la cong
viéc rat quan trong va khi chon sé& phai phu thugc vao céac yéu té sau:

- Loai nhya sé phun khuén, vi c6 nhitng loai nhya c6 hai cho thép
lam khuon.

- D6 bong ctia bé mit, do phuc tap, chirc nang ciia san pham ép ra.
- S lwong san pham yéu cau.

- Cong nghé dung dé gia cong san pham nhua (phun, ép thoi, ...)
- Kha nang chéng mai mon va chéng an mon hoa hoc.

- Bién dang kich thugc va hinh dang khi nhiét luyén.

- C4c tinh chat cong nghé nhu: cat got, ddnh bong.

- Tinh han va kha nang phuc hoi chi tiét.

- Gi tién vat liéu.

STT Mac thép Gia thanh (vi du tham khao)
1 C45 28.590 VND/KG
2 C50 35.800 VND/KG
3 CT3 22.270 VND/KG
4 SKD11 125.730 VND/KG

Bing 5.1.1.1. Bing gid vi du mét sé vit liéu thép thiong diing
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Thong thuong yéu cau dic tinh chung cua vat liéu 1am khuén nhya
phai co:

- Do cang.

- b6 déo dai.

- Bong chat, tinh khiét.

- Ham luong Crém (chéng mon).

Lua chon vat liéu khdng phai 1a do gia vat liéu chi phdi ma do tinh
gia cong cua nd va tu d6 giam bat cong strc va thoi gian gia céng. Tuy
theo tirng hé thdng, tirng chirc ning cua chi tiét ma vat liéu dung dé ché
tao dugc chon co nhirng dac tinh hop ly.

5.1.2 Vat liéu d6i voi hé thong din hwéng va dinh vi

V6i hé thdng nay tinh chéng mai mon va d6 cing duoc dat Ién
hang dau. Do vay, vt liéu dugc chon phai c6 kha nang nhiét luyén dat o
clg cao bén ngoai dé chdng mai mon, nhung dong thoi phai ¢é tinh déo
bén trong nham tranh bi gdy trong qua trinh lam viéc. Vat lidu truc
thuong dung la:

- Thép SCM-415.

- Bac SUJ2, vi du: Guide Bushings: 60 - 62 HRC, Leader
Bushings: 58 HRC, Taper Pin Sets: 58 - 62 HRC.

Cac chét hoi do phai 1am viéc lién tuc va chiu luc doc truc trong
qua trinh 1am viéc cho nén dic tinh wu tién cia vat lidu 1a d6 cung chéng
mai mon, do déo & bén trong 15i dé tranh gy trong qué trinh 1am viéc (ty
I& chiéu dai/duong kinh cua chét thuong rat Ion). Vat lidu caa chét
thuong la thép SKD 61.

5.1.3 Vit liéu lam than khuén

Pay 1a phan khuén co ban dung lp céc phan khéc nhau cua khudn, do
vay ma do cimg ciing dugc quan tim nhiéu. C6 thé mua than khuén nhu
mot bo tiéu chuan da c6 su chon vat lidu. Vat liéu cua than khuén thuong 1a
thép Cacbon loai trung binh nhu: AISI 1055, DIN CMS55, JIC S55S.

5.1.4 Vit liéu cho cac miéng ghép va tAm khudn cho khuén am va
khuon dwong

Théng thuong cac miéng ghep va tAm khuén 4m va dwong phai c6
do cuang, d6 bong rat cao, do bién dang khi nhiét luyén nho. Cac phan
nay tiép xuc truc tiép vaoi nhua va chiu dp xuat 16n; do vay, ma cac miéng
ghép phai c6 d6 cirng virng cao.
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Theo yéu ciu cua khach hang dé da dang san pham c6 thé vira ép
san pham den duc, vira ép san pham trang trong, do d6 phdi chu y den
kha nang dat do bong guong cua bé mat phan am cua khuén (46 nham bé
mét sau khi danh bong thap hon 0,05Ra). Muén dat dugc do bong guong
va khéng gi, thong thuong khi chon vat liéu quan tam nhiéu dén ham
luong Crom.

Loai vt liéu thdng dung nhét dung cho phan nay Ia:

- 35CrMo2: tét cho gia cong, nhung khong tét cho danh bong va
cham tro.

- 40CrMnMo7: vat ligu nay hoi kho gia cong nhung dé cho danh
bong cling nhu cham tro.

- 40NiCrMoV4: day 1a loai thong dung dé lam miéng ghép hoac
cac tam téi cung hoan toan.

- 40Cr13: loai nay chiu danh bong va dn mon tdt, nhiét luyén dat do
cung cao.

Bang so sanh cac ky hiéu vat liéu:

VAN NANG CHAU AU PUC, A0, HA LAN DIN AISI (MY)
40NiCrMoV4 dang H1 | 40NiCrMoV16 X45NiCrMo4 1.2767 -
40Cr13 dang 29 X41Cr13 X42Cr13 1.2083 |  AISI 420
35CrMo2 dang H3 35CrMo8 40CrMnMo8.6 1.2312 | AISIP20+S
- - 40CrMnMo7 1.2311 | AISIP20

Bdng 5.1.4.1. Ky higu vat liéu
5.1.5 Pic tinh ctia mét so loai thép dung dé 1am khudn ép phun
Deé chon loai thép phi hop dung 1am khuon ép phun, can luu y dén
dac tinh cua loai nhya dung lam san pham, dung loai thép phu hop dé
tranh &n mon, dé CQ nhiét @ phu hop, tao dugc d6 bong, d6 chinh xac
can thiét cho san pham.

Yéu ciu Ky hiéu cac vlfrt] Iif}u pht hop cho
. . 2 ac ti uon
Céc vat ligu déo cho san pham cua San pham 3@;? ::23 — -
khuon (vi du) lam | poacht f Daido - Gggenolm
khuon | g, Ltd. KK
1)Co
PA 1) ¥i n}x(’ypg cua kha HPM2
) 0 vi song ning gia PX5
4 4 , PP z HPM7 HOLDAX
dqactﬁbﬁt San pham théng PS 2) May vén cong | ot NAKS5 IMPAX
flcl)uc‘rr?gg thurong phong 2) Chiu DH2F
(Nylon) | 3y may hatbui | duoc | TPAC | ppg1z | RIGOR
ABS 4) Banh rang m?' HPM31
mon
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1) Panels C6 kha

San pham c6 2) Céc chi tiét | nang gia
khac nhan noi ABS bén trong cong | CENAL | NAKS80 IMPAX
trén bé mat 3) Vo ngoai nhfi_n
cung nol
OMMA 1) V6 dai Co kha
San pham trong (Acrylic) cassette ning | HPM38 | S-STAR STAVAX
suot 2) V6 hop dyng | dénh CENA1 | NAKS80 IMPAX
PS . X 5
héa my pham bong
PC 1) Chi tiét dien nglé NAKSS | \\pax
Nh hiét dé PA w HPM31 o RIGOR
. e sty | (Nylon) |2) Vo may anh | PPMISLPDBIS g yax
Soi thay | (Thermoplastic) C6kha | (Phai xir | (Phai xir
Soi thuy ABS | 3)Ban phim  Kha | (Pratxu | (Phai xir | o 5 i 1y bé
tinh / céc - nang Iy bé ly bé (Phai xr 1y be
chét nhua AS 4) Dai cassettes chiu mat) mat) mat)
c6 kha mai
néng téng l) Banh I'él’lg mon rét HPM31 PD613 RIGOR
do cang Nhya phan (ing Phenol 2) Ciu chi cao DAC DHAL1 ORVAR
nhiét Epoxy i . HAP10 | DEX20 ASP-23
(Thermosetting) | pg 8) Cac loai IC HAP40 | DEXx40 |  ASP-30
4) Transistors HAP72 | DEX80 |  ASP-60
) 1) Di¢n thoai | COkha
PVC Vinyl 2)Ongnuéc | "8 | PSL | NAKIOL | STAVAX
chloride N chong
3)Hop dung | 5n mon
1) Cé
kha
N L PMMA | 1) Ongkinh nang 1 Hpm38s
i ¥ . h S-STAR
San pham cua khuon Yeu | (acrylicy | quanghoc | 34| ippiag STAVAX
cdu ¢ do béng cuc cao N bong MASIC
PC 2) bia quang 2) YAG
Chéng
bui
. 1) Phi
Chit deo gl
Nam cham nhua cg)hg:]ag Nam cham 2)C6 | HPMT75 — _
. do cung
tinh ;
! rat cao

5.2 Tham khio mdt s6 loai thép ché tao khudn nhua

Dé ché tao bo khudn co gia ré thuong sir dung thép CT3 hoic C45.
B¢ khudn co6 gia trung binh thuong chon thép 1055 (C50, C55), bo khuon
chat lugng cao dung thép 2083, STAVAX, SKD.

5.2.1 Thép 1055

Thanh phan(%)

co55) | si02 | Mn09) |

5(0,04)

Tiéu chuin

AISI 1055, JIS S55C, DIN CM55

Do cang

Khoang 210 — 235 HB

Do bén kéo

700 N/mm?
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a) Pac diém thép 1055

1055 la loai thep qé dang gia cong véi cac dac tinh sau: Céu truc
hat min, do bén co hoc tot, ¢ kha nang chong mai mon va gia cong tién,
phay tot.

b) Ung dung cia thép 1055

Thép 1055 dwoc dung lam vo khudn nhya, chi tiét may, dung cu
may néng nghiép hoac cac chi tiét co két cau don gian.

Thép 1055 sau khi xir Iy nhiét (t6i, ram) cé thé dat do cing 42 — 57
HRC.

5.2.2 Thép 2311 (thép ché tao khudn da xir 1y nhiét)

pl;‘r?(”oz) C(0.4) | Si03) | Mn(15) | cr(1,9) | Mo(0,2) | S(<0,005)
Tiéu chuén AISI P20, JIS HPM-22, 718 Werkstoff 2311, 40CrMnMog6

bo cung b4 t6i va ram dat 28 — 34 HRC
Do bén kéo 1140 N/mm?

Bdng 5.2.2.1. Thong s6 thép 2311
a) Pac diém thép 2311

2311 la thép hop kim Crom-Molybden da dugc t6i va ram chan
khong khir khi véi cac dic tinh sau: Kha niang cit got rat tét, do cing
ddng nhat, ham lwong luu huynh thap, cdu tric dong nhat va tinh khiét.
Kha nang danh bong, EDM va quang hoa cao.

b) Ung dung cia thép 2311

Thép 2311 dugc tng dung dé 1am khudn ép phun, khudn thoi,
khuén dinh hinh, khuon ép nén Melamine, lam chi tiet may, truc, khudn
duc ap luc cho hop kim thiéc, chi, kém.

Thép 2311 da duoc t6i va ram sén khi cung cap nhung ciing c6 thé
nhiét luyén hoac tham than dé dat do cung cao dén 51 HRC.

5.2.3 Thép 2083(thép khong gi ché tao khuén)

Thanh .
phan(%) C(0,35) Si(0,5) Mn(0,45) Cr(13,0) S(< 0,005)
Tiéu chuan AISI 420, SF 420, HPM-38, Stavax
D¢ cang Pa t6i va ram dat 28 — 34 HRC

Bdng 5.2.3.1. Théng s6 thép 2083

203



a) Pac diém thép 2083

2083 la thép hop kim Crom khong gi da dugc toi va ram san Voi
cac dac tinh sau: Kha nang chong gi cao, danh bong t6t, chong mai mon
cao, de gia cong.

b) Ung dung
- Khuén ép nhya c6 tinh chat an mon nhu PVC, Acetates.
- Khuén ép phun chiu mai mon va nhya nhiét ran.

- Khudn cho cac san pham quang hoc nhu mit kinh, camera, binh
chura thuc pham.

- Khudn théi nhya PVC, PET.
C6 thé xtr Iy nhiét (t6i, ram) thép 2083 dé dat d6 cing 56 HRC.
5.2.4 Thép NAK 80(thép ché tao khudn da xir Iy nhiét)

Thanh . .
ohin(%) C(0,15) | Si(0,3) | Mn(1,5) | Ni(3,0) | Mo(0,3) | Cu(1,0) | Al(1,0)
Tiéu chuén AISI P21

Bdng 5.2.4.1. Théng s6 thép NAK 80
Thép ché tao khudn da xir Iy nhiét NAK 80 c¢6 d6 cting 40 HRC.
a) Ung dung thép NAK 80

Lam nhitng khuén nhya yéu cau cao, khudn cho nhiing san pham
trong suot.

Hinh 5.2.4.1. Khuon lam bang thép NAK 80
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Hinh 5.2.4.2. Khuén NAK 80 kénh ddn néng (hot runner)

5.2.5 Thép SKD11 (thép gia cong dap nguéi)

Thanh C Si M Ni C

phan 8- 2-
(%) | 1.4-16 | .4max | .6max .5max 11-13 '12 '5 <25 | <25 | <03

Tiéy
chuan AIS| D2, DIN 1.2379
tuong
duong

bo
citng >720 HB

Bdng 5.2.5.1. Thong sé thép SKDI11

Thép cdng cu duing 1am khudn dap nguoi, dap can - kéo - cit - chan
kim loai va lam truc can, céng cu - chi tiét dot dap (Punch, Cutter, Shear

Blade, Roll, Blanking Die,...).

Hinh 5.2.5.1. Khu6n ddp ngugi
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5.2.6 Thép SKD61 (Thép ché tao khudn dip néng)

. C Si Mn Cr Mo
Thanh phan(%)
04-05 | <035 | <10 | 10-15 | 02-04
Tiéu chuan twong duong AISI H13, DIN 1.2344

Bing 5.2.6.1. Thong s6 thép SKD 61

Thép cong cu dung dé lam khudén Pac nong, khudn rén - dap thé
tich, khuon dac kim loai thao tac nhiét.

Hinh 5.2.6.1. Khuon diic nong

5.2.7 Nhém

Nhom 1a mot kim loai mém, nhe, mau xam bac 4nh kim mo, vi ¢o
mot 16p mong 6xi hoa tao thanh rat nhanh khi no dé ngoai khong khi. La
vat lidu rat déo (chi sau vang), d& udn (dtmg thir sau) va dé dang gia cong
trén may moc hay dtic. Nhém c6 kha nang chong dn mon va bén vimng do
16p 6xit bao vé. Vit liéu nay ciing khong nhiém tir va khong chay khi dé
& ngoai khong khi & diéu kién thong thuong.

Hop kim nhom nhe va bén. Hop kim nhom 1a mét trong s6 rat it
cac kim loai c6 thé duc dugc bang nhiéu phuong phap nhu dic ap luc,
dtc khuon kim loai, dic khuon céat (khudn cat kho va khuon cét tuoi),
khuon thach cao, dac mau chay, dic lién tuc. Mot s6 phuong phap dic
tién tién mai, nhu duc mau chay ciing c6 thé ap dung.

Trong nghanh cong nghiép nhya, nhém dung dé lam khuén thoi vi
tan nhiét nhanh.
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Hinh 5.2.7.1. Khudn théi

a) Nhom 6061
Si Fe Cu Mn Mg Cr Zn \Y Ti
0.4-08 | 0.7 0.15-0.4 0.15 0.8-1.2 | 0.04-0.35 | 0.25 | - 0.15

Bing 5.2.7.1. Thanh phin nhém 6061

Nhom 6061 1a dong hop kim nhom, day 1a sy két hop gitra nhom
v6oi magnesium (khoang 1% tinh theo trong lugng) va silicon (khoang
0.5% tinh theo trong luong), doi khi con pha tron vo1 mot loat cac vat
liéu khac nhu sit, déng, crom, kém, mangan va titan. 6061 1a mot hop
kim manh mé&, cung cap, dé dang han ndi, thuong dugc st dung lam
khung (suon) xe dap (ciing nhur may bay, tau thuyén va nhiéu loai nita).

b) Nhém 7005
Si Fe | Cu Mn Mg Cr Zn Zr Ti
035 |04 | 01| 0207 | 1.0-1.8 | 0.06-0.2 | 4.0-5.0 | 0.08-0.2 | 0.01-0.06
Bing 5.2.7.2. Thanh phan nhém 7005

Nhom 7005 1a dong hop kim nhom, day 1a sy két hop gitra nhom véi
kém (khoang 4,5% tinh theo trong lugng), d6i khi con pha tron voi mot
loat cac vat lidu khac nhu silic, magié, sit, dong, crom, mangan va titan.

Hop kim nhom 7005 cimg hon nhom 6061 khoang 10% nhung lai
gion hon mot chit, hop kim nhém 7005 khong glong nhu 6061, n khong
yéu cau phai qua xir 1y nhiét véi nhiéu ton kém vé tién cua dé co6 du
ctng, nhung bu lai ding 7005 phai ting cudng bé day dé gia c¢b do cing,
diéu nay ly giai viéc dung hop kim nhom 7005 khong qua xur Iy nhiét thi
gia thanh thap nhung trong luong thi ting 1én (ning).
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5.3 CONG NGHE CHE TAO KHUON
5.3.1 Giéi thiéu vé quy trinh ché tao khuén

Thong thudng trong cac nha may, phan xuong san xuat khudn
thuong thuc hién cong viéc gia cong khubn theo cac budc sau:

- Nhan céc chi tiét tiéu chuan, thép dic, 1én cac ké hoach va lap so
d6 san xuat.

- Tao mau va kiém tra.
- Thiét ké va tao dit liéu gia cong CAD/CAM.

- Gia c6ng cac bé mat, chi tiét co hinh dang don gian bang cac
phuong phap gia cong tao hinh 2D.

- Lip réap tam khudn lai véi nhau thanh khéi.

- Gia cOng cac bé mat phuc tap bang cac phuong phap gia cong tao
hinh 3D.

- Panh bong céc chi tiét cua khuon.
- Kiém tra va thtr nghiém khuén.

- Hoan tat khudn, ché tao cac bd phan hd trg cho viéc van chuyén
khudn.

- Tao céc thong tin phan hoi, 1ap hd so va cac danh sach khuén.
- Bong kién va giao khuén.

Vi cac loai khudn I16n va cé hinh dang phirc tap thi can phai Iap ké
hoach gia cong, viéc lap cac quy trinh céng nghé va chon dung cu dé gia
cong la mot cong viéc rat quan trong. Trong nhiéu trudng hop, viéc lya
chon céc thdng sé cdng nghé can phai trao doi vai nhimg ngudi ¢6 kinh
nghiém thi két qua nhan duoc s& tét hon.

~ Trong xu hudng canh tranh thi truong nhu ngdy nay, cac nha san
xuat khudn can phai dau tu cac cong nghé gia cong khudn hién dai.

Viéc p dung céc hé théng CAD/CAM-CNC trong linh vyc ché tao
khuon la giai phap tot hon vi:

- Thoi gian gia cdng giam.

- Tang chat lwong khudn vé hinh dang va d6 bong.

- Giam thoi gian danh bong thu cong va thir nghiém.
5.3.2 Quy trinh thiét ké ché tao khuén ép phun

Nhin chung cac phuong phap thiét ké va Ché tao khudn ép phun
ludn tuan theo mot hudng chung nhat dinh. D6 1a déu qua cac budc thict
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ké, thir nghiém, gia cdng thar san pham, gia céng chinh thirc va sau d6 1a
giao hang.

Nhung theo tirng thoi Ki, timg giai doan ma cdng nghé khoa hoc
khac nhau. Cang vé sau thi cong nghé cang hién dai. San pham cang dat
duoc d6 chinh x4c va thAm m§ cao hon. Bong thoi, phé pham ciing it hon
va mang lai lgi nhuan cao hon cho céc doanh nghiép.

Thiét ké va ché tao khuon ép phun dugc biét dén véi 2 phuong phap:
- Phuong phap c¢6 dién: CAD — CAM — CNC — GIAO HANG.
- Phuong phap hién dai: CAD — CAE — CAM — CNC — GIAO HANG.
1- Quy trinh thiét ké va ché tao khuén ép phun truyén théng

CAD - CAM
A A
Sau
khi Néu ép
thure thir
hi¢n khong

Lam lai bd xong thanh
khuénl mc'r.i phan cong
CAD thi stra
+ khuén
CAM

Néu thanh
pham dung yéu y

GIAO HANG B cau EP THU

So do 5.3.2.1. Quy trinh ché tao khuén truyén thong

O phuong phéap nay, sau khi thiét ké bang CAD (thiét ké san pham
roi thiét ké khuon), khudn s& dugc ché tao thir va duge dem di ép thir.
Néu khuon thir dat yéu cau thi s& dem di san xuat san pham hang loat.
Néu khuon thir khong dat yéu cau thi s& duoc kiém tra lai & budc gia
cong khudn (stra khuén); sau do, ép thu lai khudn, néu san pham ép ra
van khong dat yéu cau thi phai bo bo khuon d6 va thyc hién lai tir dau
(thiét ké bao gom thiét ké san pham va thiét ké khudn).
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~ Quy trinh thiét ké khudn ép phun kiéu truyén thong 1a quy trinh chu

yeu dya vao kinh nghiém duc ket san c6 tr qua trinh thiet ke tir trudc téi
gio (hoac la thur va sai) vi thé nén ti 1€ hu hong la kha cao va ton nhicu
thoi gian va chi phi.

2 - Quy trinh thiét ké va ché tgo khuén ép phun hién dai

Phuong phép nay chinh 12 sy cai tién ciia phuong phap c6 dién dya trén
su phat trién cua cdng nghé thdng tin. Quy trinh nay giam dang ke nhing hao
phi va sai s6t trong thiét ké va ché tao, nho vao phan meém ho trg CAE.

CAD " CAE - CAM
1 A
Két qua mo phél}g San
khoéng dat yéu cau pham
khong
dg}t yéu
cau do
khudn
Néu chinh sira khuon (CAM) rdi ép thir lai ma che tao
. 2 x A A . khoéng
san pham van khong dat yéu cau thi bugc phai hinh
lam Tai bo khuon moi. cn
Xac
- Sén phém - - y -
GIAO HANG dat yéu cau EP THU
el

So do 5.3.2.2. Quy trinh ché tao khudn hién dai

Phuong phap hién dai c6 d6i chut khic so véi phuong phap cb
dién. Ca hai phuong phap déu Ia thiét ké trén may tinh, nhung & phuong
phap co6 dién s& dem di gia cong va ép thur sau khi thiét ké. O quy trinh
hién dai, s& md phong va kiém tra bang CAE trén may tinh. Néu két qua
t6t thi s& ché tao khudn va néu khdng tét thi s& kiém tra va thiét ké lai.

Sau khi ché tao khudn xong, quy trinh gidng nhu phuong phép cd dién.

Trong quy trinh thiét ké khuén hién dai, ti 16 hu hong duoc giam
xuéng rat nhiéu vi khi ché tao khuén, khdng con dya vao kinh nghiém
ma moi thdng sé ky thuat déu duoc tinh todn va mé phong trudc théng
gua phan mém nén chi phi hao phi Ia rat thap.
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+¢ Nhiém vu ctia cac buéc trong quy trinh
1.CAD
> Thiét ké san phim

San pham thiét ké ¢6 thé 1a do khach hang dwa dén hogc ty thiét k¢,
CAD dung dé thuc hién cac cong viéc sau:

- Thiét ké bién dang, hinh dang hinh hoc ciia san pham bang cac
mo phong 3D.

- Phan tich ky thuat cia san pham, chi tiét, (diéu kién goc bo, goc
thoat khudn, bé day...).

- Xuat ban vé& k¥ thuat.
> Thiét ké bo khuon

- Cong viéc, c4c sb ligu dat hang: Thiét ké timg phan, s6 lwong, vat
liéu san pham.

- S6 liéu vé may phun nhya: Ap luc phun, luc kep, dung tich nhya,
kich thudc c&c tam ga.

- Loai khuon.

- P co rit: Xac dinh tinh chat vat liéu, d6 day thanh.

- Vat liéu khudn: Loai vat liéu caa ting chi tiét, d6 cang.

- Long khudn va phan 16i (khudn am - duong): Lién khdi hodc lap ghép.

- B4 tri cac 1ong khudn: Sé 1ong khuén, s bé tri, vi tri.

- Tiét dién cua kénh dan: Tron, ban nguyén, hinh thang, kénh dan
nhya nong.

- Hé thong miéng phun: Mang, vong, duong phun, chét tau ngam,
dinh vi miéng phun...

- Hé thng thao khudn: Chot day, tim day, vong day.

- Dan huéng va dinh tdm: Dinh vi bang cdn, tru dan, chdt vong
dinh vi.

- Thiét ké va bd tri hé théng thoét khi.

- Xuét ban vé hoic file thiét ké.

2. CAE

CAE (Computer Aided Engineering) 1a st dung phan mém may
tinh dé mod phong va thir nghiém tinh céng nghé va dic tinh san pham sau
khi thiét ké&. CAE mang lai nhiéu lgi ich cho viéc gia cong va san xuét
sau nay. CAE cho phép ngudi thiét ké va ché tao khuén rdt ngan duoc
thoi gian thiét ké ciing nhu chi phi trong viéc san xuat khuén.
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CAE véi nhirng cong viéc nhw sau:

- Phan tich dong chay cua nhya long (qua trinh dién ddy cua nhya
vao long khudn).

- Phan tich qué trinh déng dic va dinh hinh san pham trong long
Khuon.

- Tinh toan trang thai dién day va tan nhiét.

- Biét dwoc nhirng khuyét tat caa san pham.

Vi thé, tng dung phén tich CAE vao qua trinh nay dé téi wu hoa
viéc thiét ké bang cac mé phong va tinh toan.

Nhiém vu cua CAE:

- Tim vi tri cong phun (Gate Location) hop 1y

- Co thé ding phan ‘mém nhu: Moldflow Plastics Insight. Day 1a

phan mém manh m¢ va day du tinh nang. N6 cung cap cong cu tao va xu
1y lwéi manh mé, lwa chon va mé phong hé thong dan nhua.

- Xac dinh kénh dan
CAD trg gitp nhip - chia ludi mG Nhip - chia ludi
hinh San phdm mé hinh Sén phim
Naudi TK xdc dinh dudng kinh *

sd bé cho kénh din theo L ) ) . s
Nauyén tc xée dinh dudng kinh 1. Xac dinh dudng kinh sd by cho kénh dan

kénh dén r =

CADICAE trg gidp thist lap i .. —
HTKD nhya, gidi han dudng kinh Thiét lap HTKD trén m& hinh phan tich

cho thuét todn can biing

k4

Phan tich ché d9 ép phun - Molding Window

CAE xdc dinh ché dd ép phun
phyc vy phin tich cin béng

CAE xac dinh dudng kinh kénh k. 4
ddn dam bdo can bing dong va 2. Phén tich cén biing kénh din - Runners Balance
cye tidu thé tich

Thay déi kich thusc
kénh dan,
iéng phun

Nqudi TK danh gia déng chay
theo Chitiéy phin fich CAE
danh gid miéng phun va HTKD
nhua (F1-F2, F5-F11} - chdp
nhin / thay ddi thigt ke

3. Banh gia két qua
phan tich

Khdang dat

Kich thude HTKD tdi uu

So db 5.3.2.3. Quy trinh thiét ké CAD/CAE t6i wu héa duong kinh kénh
dan
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Phén tich can bang kénh dan (di kém véi budc thiét ké hé thong
kénh dan): danh gia sy anh huong cia hé thong kén dan (dong chay) dén
qua trinh dién day 1ong khuén, tir d6 c6 thé thay ddi kich thudc thé théng
cho hop 1y.

Tinh toan phan tich dong chay bang céc phan mém: FLUENT,
FLOW-3D, FloWizard, STRAEM, PHOENICS, Pam-Flow,
DYNAFLOW, ANSYS CFX, NX.

Sau khi tim vi tri ’ccx)ng vao nhya (gate location), kénh gl?ln, hé théng
lam ngudi hoan tat, tiep tuc thict ké hé thong thoat khi bang cac phan
meém CAE.

Nho vao phan tich CAE cac budc thiét ké trén, c6 the giam toi da
hao phi khi ché tao khuon cling nhu xac xuat hu hong sé dugc giam
xuong nho nhat nho vao viéc phén tich va mé phong.

3. CAM

CAM la cong nghé san xuat dudi sy hd trg cia may tinh. Qua trinh
san xuat ché tao dugc quan ly va di€u khién boi h¢ thong may tinh.

CAM lam cac nhiém vu sau:
- Budc dau tién 12 1ap quy trinh ché tao khuén tir san pham.

% Vi du vé mdt quy trinh cong nghé

STT Chu trinh gia céng Dung cu cit Ghi cha
Kh{oan}fl 16 bUlﬁng’\: 4 |2 T10 Basic drill i .
1 chot hoi, khoan moi 4 16 Lo suot
S 014
chot dan
2 Phay 15 chét din huong | T6 End Mill ©20 Ld sudt
3 Phay thé long khudn T8ENnd Mill @8 X
4 Phay tinh long khuén T8ENnd Mill @8 X
5 | Phaytinhcacgoclong | 95 gng mill 3 X
khuon
6 Phay tho kénh dan ngang | T16 Ball Mill @6 X
7 Phay tinh kénh dan ngang | T17 Ball Mill @4 X
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8 Phay th6 kénh dan doc T16 Ball Mill @6 X
9 Phay tinh kénh dan doc | T17 Ball Mill @4 X
10 Phay cong vao nhya T18Ball Mill @2 X
x .oz T19 Basic Drill ~ 2
11 Khoan 5 16 ti day 05.9 Lo suot
12 Doa 5 16 ti day T20 Reaming @6 L3 subt
17 Khoan dudng nuéc T1 Basic drill @12 Lb sudt
. . T10 Basic drill X
18 Khoan buléng vong Lo bac
014
19 Taro 4 15 buléng T12 tapping 016 Ld subt
21 Taro dudong nudc T14 Tapping 014 Ld sudt
22 Taro bulong vong T12 tapping 016 Lo bac
- Phan tich céc chi phi trong qué trinh ché tao.
- Ttr @9, Ira chon vat liéu lam khuon, vat liéu san phém cho hop ly.
- Lya chon loai mdy, cic thong s6 can thiét cho viéc ép san phém.
- Gia cong khuon theo quy trinh cong ngh¢ sau khi da thuc hién cac
budc trén.

- Panh bong 10ng khudn, 1ap rap thanh bo khudn hoan chinh.
4. Ep thir khuén

Nhidm dam bao khudn hoat dong tot va dap ung yéu cau ban dau
cua khach hang. Sau khi thiét ké va ché tao khudén xong, tién hanh ép thir
san pham, néu dat thi cd san pham ¢ép thu va khuon sé dugc giao cho

khach hang. Qu4 trinh nay can phai 1am nhiing cong viéc sau day:
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Ga khuon 1én Kiém tra hoat dong cua Kidm tra

may €p 5’ bd phy trg P

Bét hé thong dwong Chuan bj vat lidu Thay dbi théng s6 ciia
nwde cho khudn nhwa may va ép lai

Lap bd phan phu trg Kiém tra dudmg Diéu chinh bd phan phu

(néu c6) nuée trg va ép lai
Kiém_tra h}oa‘f dong » Ep thi NI Tong kiém tra

clia may ép

So d6 5.3.2.4. Quy trinh ép thir

- Ga khuon Ién may ép

Sau khi lfip hpén chinh bo khudn, lép bu long vong \{éo khuon, st
dung pa lang dé cau khudn 1én may ép. Canh cho bac cudng phun vira
khit v6i dau voi phun. Cho may ép ¢p vao. Sau do, thao bu 1ong vong ra.
Str dung do6 ga ga chat bo khudn trén may.

- Bit h¢ théng dwong nwéc cho khudn

Sau khi ga khuon 1én may, diéu khién may tach 2 1ong khuén ra dé
dé dang trong viéc lip rap dudng nudc. Lan luot lap bu 16ng duong nudce

vao. Nén quan bang keo non va boi keo chong thim de khi ép nudc
khong bi ri. Sau d6, gan dng nudc vao va siét chit bang cb dé.

- Lép céc bd phan phu tro

Lip cac bo phan phu tro (néu c6) 1én khudén nhu: Bo diéu khién
hearter hay bo gia nhiét nuéc, cam bién,...

- Chuén bj vt liéu nhwa

Viéc chuan bi vat liéu nhya di duoc tinh toan trude thong qua
CAM, CAE, yéu cau cua nguoi dat hang hay tinh chat cua san pham,...

Bo nhya vao thiing chira trén may, sau d6 bat cong tic cho may sy
khd hat nhya.

— Kiém tra dwdng nuwéc

Bat hé thong duong nude cho nude chay qua khudn. Néu nude ri ra
thi cho dung lai va khac phuc cho ri nude dén khi nao nudce hét ri 1a dat
yéu cau.
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- Ep thir

Sau khi da chuan bi moi thir dat yéu cau, budc ké tiép 1a ép thir
xem may ép hoat dong tét khong. Ep 2 Iong khudn lai véi nhau phun
nhya vao doi 15s, lay san pham ra va kiém tra xem san pham c6 dat yéu
cau khong.

- Thiét lap lai cac thong sb ép

Sau khi ép thir, néu san pham chua dat yéu cau do thong sé ép, tién
hanh thiét 1ap lai céc théng sb ép cho phu hop théng qua qué trinh mo
phong CAE va CAM d tinh toan. Sau d6, thuc hién ép lai dé kiém tra
san pham dwa vao c4c yéu cau cua nha san xuat va cac yéu cau ky thuat
cua ban veé trong qua trinh CAD.

- Thay ddi théng s6 cua cac bo phan phu tro dé dat duoc yéu cau
cua khach hang.

- Tong kiém tra san pham lan cudi ciing, néu san pham da dat yéu
cau thi giao hang, néu khong dat yéu cau thi thyc hién thiet ke lai san
pham.

5. Giao Hang
Sau khi san pham ép thtr dat chat lugng nhu y mudn:
- Giao san pham.
- Giao khuon.
5.3.3 Giéi thiéu cac cong nghé gia cong
a) Cong nghé gia cong truyén théng

Trong nhitng nim qua, thuc su cdng nghé gia cong tién tién bang
CNC mdi chung to duoc su vuot bac ¢ linh vuc gia céng long khudn
nhya c6 hinh dang phuc tap. Tuy nhién, véi nhiing khudn cé két cau don
gian, khudn hai tim, nguoi lam khuén van cé thé sir dung cac phuong
phap gia cong truyén théng dé gia cong sao cho phu hop véi diéu kién
trang thiét bi cia xuang. O quy md san xuat vira va nho, viéc ap dung cac
bién phap truyén théng dé gia cong khudn Ia rat phd bién.

Nhig phuong phap gia cong truyén thdng ng dung trong gia cong
khuon la: tién, phay, mai, han, dap,... dugc thi hanh theo quy trinh cng
nghé trén c4c may van niang. Trong timg nguyén cong, cd thé linh dong &p
dung cac thu thuat dé gia cong nhung phai dam bao yéu cau k¥ thuat dé ra.
Néu c6 ngudi cong nhan ¢ tay nghé gioi, quy trinh cong nghé hop ly va
pht hop diéu kién xuong, hoan toan ¢ thé ché tao ra b khudn nhua, khudn
dap,... don gian ma khong can (hoic it) dung dén gia cong CNC.
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Tuy nhién, viéc dung cac phuong phap gia céng cat got truyén
théng dé gia cong khudn doi khi phai két hop véi gia cong bang tia lira
dién (EDM) dé gia cong mot s6 bé miat ma kha nang cong nghé cua
may van nang khong hodc kho lam dugce. Di nhién, hiéu qua cua gia
cdng theo céch truyén thong ciing khong cao nhung do két ciu khudn
don gian, gia thanh san xuat khuén c6 thé & mic chip nhan duoc dbi
Véi cac co so vira va nho.

b) Cong nghé gia cong CAD/CAM - CNC

Cong nghé gia cong truyén théng c6 diém yéu Ia khong thé gia
cdng chinh xac theo bién dang dugc. Ngoai ra, nhiéu yéu té khac nhu
nang Xuat, chat lwong san pham da dén dén doi hoi ung dung
CAD/CAM-CNC trong gia cong khuon mau. Ngay nay, gia cong CNC
da trd nén pho bién va gan nhu khong thé thiéu trong cac co so, xuong
san xuat, ché tao khudn. Céc cong viéc ma may CNC c6 thé lam duoc
trong gia cong khudn la:

- Gia cdng chinh x&c nhiing bién dang phtc tap, nhitng bé mit
cong cua khudn ma may van nang khong lam duoc.

- Gia cong dién cuc dé dn mon khuon (EDM).

Véi kha nang linh hoat cao Vé chuong trinh gia cong, cac may
CNC dam nhiém tot cong doan gia céng nhitng long khudn khac nhau.
C6 thé néi, cong nghé gia cong CNC da dem lai thay doi vuot bac cho
nganh ché tao khuén mau.

¢) Gia cong khudn bang may diéu khién chwong trinh s6 (NC)

Piéu khién chuong trinh s 1a viéc cung cap cac tin hiéu diéu
khién lién tiép bang sb va chir cho mot bo phan diéu khién co thé lap
trinh dugc. Thong qua bo diéu khién nay tin hiéu diéu khién s6 sé&
duoc bién doi thanh tin hiéu diéu khién cac chuyén dong cia may gia
cong.

Déi véi may cat kim loai thi chuong trinh s& diéu khién dung cu cat
chuyén dong theo nhitng qui dao da duoc xac dinh trudc véi toe do vong
quay truc chinh va luong chay dao theo cac hudng dé gia cong chi tiét.
Bo diéu khién chuong trinh s6 ¢6 thé lap trinh dé diéu khién cac chuyén
dong cua dao cat, ban may, téc do quay truc chinh, tudi dung dich tron
nguoi, thay dao va cac chuyén dong khac. May gia cong cé trang bi bo
diéu khién chuong trinh s6 goi 1a may diéu khién chuong trinh s6 hay
con goi la may NC (Numerical Controller).
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d) Piéu khién sé NC véi may tinh (CNC)

Véi viéc phat minh ra cac vi mach xu ly, c6 thé trang bi cho bo
diéu khién mot bo nhé riéng dé ghi nhé cac chuong trinh diéu khién tir
cac loai bang va dia tir. B diéu khién s6 c6 thé ndi tryc tiép véi may tinh
dé thyuc hién viéc truyén va nhan di liéu diéu khién. Céac loai may gia
cong chuong trinh sé c6 b diéu khién nhu vay dugc goi 1a may CNC
(Computer Numerical Controller).

Truéc khi c6 may CNC thi viéc tao va chinh sira di liéu diéu khién
duoc thuc hién rat kho khan va ton nhiéu thoi gian. Nho ¢6 may tinh ma
cac loai may CNC duoc van hanh véi su quan ly dir liéu dé dang hon,
nhanh hon, dap tmg dugc véi nhu cau san xuat cong nghiép va ngay nay
cac loai may CNC duoc sir dung rat rong réi va phd bién.

e) Kha niing ap dung c4c loai may NC va may CNC dé gia cong
cac bé mit

Cac loai may NC va CNC c6 kha nang gia cong dugc cac loai bé
mit phirc tap mot cach dé dang ma céc loai may cong cu kho cd thé dap
ng noi. Mudn gia cdng mot bé mit nao d6 thi chi can mo ta toan hoc
hinh déng ctia bé mat d6. Khi cong viéc mang tinh chat lap di lap lai thi
vu diém cia may CNC duoc tan dung tdi da, chi can goi lai cac lénh, cac
bé mat da duwoc md ta va luu trir sdn trong may tinh.

Tuy nhién hién nay céc loai may CNC van con rét dat gi4, va chi
phi cho viéc lap trinh diéu khién ciing cao, doi hoi phéi c6 cac nguoi 1ap
trinh nam vitng chuyén mén. V| vay, khi quyét dinh gia céng san xuat
mot loai mat hang nao dé thi can phai so sanh lya chon cac phuong phap
gia cong sao cho dem lai tinh hiéu qua kinh té cao.

f) Phwong phap an mon dién hoa EDM (Electrical Discharge
Machining)

Phuong phap EDM dugc phat minh va dua vao s dung khoang ndm
1954, EDM duoc phat trién rat manh trong viéc tao hinh c,é1c loai khuén
phirc tap va chiing duoc sur dung rat rong rai trong linh vuc ché tao khuén.
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5.3.4 Gia cong cc tim khudn

a) Cac tAm khudn co ban trén b khudn ép nhya

1. Vit luc giac

2. Vong dinh vi

3. Bac cudng phun

- B 4. Long khudn (khuén cai)
: i 5 \’___ 5. Bac dinh vi

P

~ 6. Tam kep trudc

7. V6 khuon cai

8. Chét hdi

9. Lai (khuén duc)

10. Chét dan huéng
1. V6 khudn duc

/' 12.Tam d

~ 7 13.Gbids

-16. TAm kep sau
17. Gbi d& phu

Hinh 5.3.4.1. M6 hinh 3D khuén 2 tam

STT Cac TAm khuon Céac Ld

L bat bu long
1 | Tam kep trén L3 lap vong dinh vi
L3 l3p bac cudng phun

L5 lap bac dan hudng
2 | Tam khudn am L6 kénh dan nuéc
L6 bu 16ng

L3 13p chét ddn hudéng
L3 13p bu ldng vong
L3 chét hoi

L6 kénh dan nudc

3 | Tam khuon duong

4 | TAm khuon d& LA chét hoi

219




5 | Tam gbi d& L3 bu 16ng luc giac

. L3 chét hoi
6 Tam da x oz
am 2y L3 chét diy
7 | Tam kep duéi L3 bét buldng luc giac

Bdng 5.3.4.1. C4c 16 can gia cong trén cac tam khuén
b) Gia cong cac tam khudn
1 - Tdm Kep trén

\

Hinh 5.3.4.2. Cac 16 gia cong trén tam kep trén
a) L6 xé buléng
1. Muc dich: Bé x6 buldng qua.
2. Yéu cau:

- Dung sai vj tri 13: Can chinh x4c hay do ddng tam vai 15 ren vo
tam khuén céi phai cao.

- Dung sai vé kich thuéc dwong kinh: Khong can cao vi khong
tham gia lap rap. Nhung can dam bao l6n hon duong kinh buldng , dé de
dang thao lap bulong.

- Vidu: Chon bulong @10 (mm) chon cap chinh xé4c cua 15 1a 15
mién phan b6 dung sai D > duong kinh thyuc caa 16 tir 10.04 > 10.62 (mm).

3. Phuong phép gia cong: Khoan.
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b) L& lip vong dinh vi

1. Muc dich: Lép vong dinh vi.

2. Yéu cau

- Dung sai vj tri 15: D6 dong tim 15 bac cudng phun cao.

- Dung sai V& kich thude: D& khi Idp vong dinh vi vao khong qua chat
hogc qué long. Va khi lap phai dam bao d6 doi dé vong dinh vi duoc lap vao
chac chan. Nhung tranh d6 doi qué Ion 1am hu vong dinh vi.

- Vidu: Chon vong dinh vi @40 (mm) chon cp chinh xéc cua I3 la
cap 5 mién phan bo dung sai P, suy ra duwong kinh thuc cua lo la 39.979 +
39.985 (mm)

- Phuong phap gia cong: Phay thd + phay tinh.

¢) L& lap bac cudng phun

Tuong ty nhu 15 lap vong dinh vi.

d) Yéu cau déi véi tAm kep trén

- P6i v6i 2 mat mat trén va mat day (mat lam viéc) doi hoi do bong
phai cao. Va d6 song song cia 2 mat véi nhau, do song song cua mat
dudi va mat trén caa khudn cdi phai cao. Bé luc lap ghép khong bi ho.

- Phuong phap gia cong: Phay tho + phay tinh.

- Ddi voi 4 mat bén khdng anh huong lap ghép, nén do bong va do
song song khéng can cao.

- Phuong phap gia cong: Phay tho.
2 - Vo khuon cai

'

et

Hinh 5.3.4.3. C4c 16 can gia cdng trén tdm khudn cai
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a) L lap bac din hwéng

1. Muc dich: Lip bac dan huéng.

2. Yéu cau

- Dung sai vi tri: Do dong tim so vai 13 13p chét dan huéng cao.

- Dung sai kich thudc: Cao dé khi lip bac din hudng vao khdng
qua chat hoic qua long. Va khi lip phai dam bao d6 doi dé bac din
huéng duogc 1ap vao chic chin. Nhung tranh do déi quéa 16n 1am hu bac
dan huéng.

- Viduy: Chon bac dan huéng @30 (mm) cap chinh xac 5 mién phan
bo dung sai P, suy ra kich thudc that caa Io 1a 29.967 + 29.978.

3. Phuong phép gia cong: Khoan + doa.
b) L& ren lip buldng

1. Muc dich: 1ap buldng dé gitr tim kep trén va tdm vo khuén céi
lai v6i nhau

2. Yéu cau

- Dung sai Vi tri cao dé khi ldp tim kep vé&i vé khuon trén lai chinh
Xac, khong bi léch. Vit van vao dé dang.

- Dung sai duong kinh tra theo tiéu chuan bang ren.

- Vi du: M10 thi s€ khoan 8.5 va dung taro M10 budc ren 1.5.
3. Phuong phap gia cong: Khoan moi + khoan + taro.
¢) Puong din nwéc lam ngudi

1. Muyc dich: Dan dung dich lam nguoi.

2. Yéu cau

- Dung sai vi tri thap.

- Dung sai duong kinh thap.

- Phuong phap gia cong dac biét.

d) L lap buléng vong (mdc cau)

1. Muc dich: Lap méc.

2. Yéu cau

- Dung sai vi tri thap.

- Dung sai dudng kinh tra theo bang tiéu chuan ren.
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- Vi du: M16 thi khoan 156 @14 budc ren 2. Dung miii taro M16.

3. Phuong phép gia cong: Khoan + taro.

e) Yéu cau déi véi tam vé khuon céi

- Tuong ty tam kep trén. Nhung d6 bong va do song song caa mit

tiép xUc voi tam vo khuoén duc phai rat cao. Dé qué trinh phun ép nhua
khdng chay ra ngoai.

- Phuong phap gia cong mat nay la: Phay thd + phay tinh + mai +
danh bong.

- COn c4c mat khac twong tu nhu tim kep trén.
3 - Vé tdm khuén duc

Hinh 5.3.4.4. Cac 16 gia c6ng trén tam khudn duc
a) L lap truc din hwéng
Tuong ty 13 13p bac dan hudng
b) L& lip chdt hoi
1. Muc dich: X6 chét hdi xuyén qua.
2. Yéu cau
- Dung sai vi tri cao, do ddng tim cao.

- Dung sai kich thudc thap, d6 béng vira phai, phai c6 do ho dé
chot dé di chuyen.
- Vi du: Chét hoi @30 chon cap chinh xéc 15 cdp 10 mién phan bé
D, suy ra kich thudc that caa 16 1a 30.08 + 30.18 mm.
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3. Phuong phap gia cong: Khoan + doa

¢) Puong din nwéc lam ngudi

Tuong tu 16 dudng dan nude & tim vo khubn céi.
d) L& lap ti diy

1. Muc dich: Lip ty ddy dua san pham ra ngoai.
2. Yéu cau

- Dung sai vi tri chinh x4c cao, do dong tim tt.

- Dung sai kich thuéc cao, mién dung sai Js dam bao do doi va do
ho. Vi néu d6 doi qué lon ty day débi ket. Nguoc lai, do hd I6n nhya sé
chay ra ngoai.

- Vi du: Chon ty day @8 cip chinh xac 5 mién dung sai Js. Suy ra,
kich thudc that cua 10 ty day tir 7.997 + 8.003

3. Phuong phép gia cong: Khoan mdi + khoan + doa.
e) L ren lap buléng: Twong tu trén tam vo khudn céi.
f) LS lap buldng vong (méc cau):Twong ty trén tim vo khuén céi
) Yéu cau dbi véi vé khudn duc: Tuong ty vo khudn céi.
4 - Goi di

Hinh 5.3.4.5. Cac 16 gia cong trén goi dé
a) L6 x6 bulong
1. Muc dich: Bé xo6 buléng qua.
2. Yéu cau

- Dung sai vi tri 15: Can chinh x4c hay d6 dong tam véi 16 ren v
tam khuon duc va tam kep dudi phai cao.
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- Dung sai vé& kich thuée duong kinh: Khong can cao vi khong
tham gia lap rap. Nhung can dam bdo 16n hon duong kinh buldng, dé de
dang thao lap buléng.

- Vi du: Chon buldng @10 (mm) chon cép chinh xac cia I8 Ia 15
mién phan bo dung sai D > duong Kinh thuc caa 16 tir 10.04 + 10.62 (mm).

3. Phuong phép gia cong: Khoan.

b) Yéu cau déi véi gbi do

- Doi Vi 2 mit tiép xtic véi vo khuon duc va tim kep dudi, doi hoi
d6 song song phai cao, d6 bong tuwong doi tot. Nhu vay, khi lap sé khong
bi ho.

- Phuong phap gia cong: Phay tho + tinh.

- Ddi voi 4 mat xung quanh khdng st dung dé lap rap nén do song
song va d6 bong khéng can cao.

- Phuong phap gia cong: Phay tho.
5 - Tam giir

Hinh 5.3.4.6 — C4c 14 gia cong trén tam giir
a) L lap chét hoi
1. Muc dich: Lip va gitr chdt hoi.
2. Yéu cau

- Dung sai vj tri: Cao, d6 dong tim véi 16 chdt hoi trén tim vé
khuon duc cao.
- Dung sai kich thude khong cao, do doi vira phai.
- Vi du: Chon chét hoi @30 ¢6 vai @40 chon cip chinh xac cap 10
micn phan bo N >duong kinh thuc cua 10 vai 1a 39.9 + 40 duong kinh 16
chot 1a 29.916 + 30.

3. Phuong phap gia cong: Khoan.
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b) L& ren lip buldng
1. Muc dich: Lap buléng dé giir tim gitr va tim day lai véi nhau.
2. Yéu cau

- Dung sai vi tri cao dé khi lap tim giit va tim day lai chinh xéc,
khong bi 1éch. Vit van vao de dang.

- Dung sai duong kinh tra theo tiéu chuan bang ren.

- Vi du: M10 thi s€ khoan 8.5 va dung taro M10 budc ren 1.5.
3. Phuong phap gia cong: Khoan mdi + khoan + taro.

c) L& lap ti day

1. Muc dich: Lap va giir ty day.

2. Y&u cau

- Dung sai Vi tri: Cao, d6 dong tam vai 16 ty ddy trén tim vo khudn
duc cao.

- Dung sai kich thudc khong cao, do doi vira phai.

- Vidu: Chon chdt hoi @8 c6 vai @10 chon cap chinh xac cap 10
mien phan bo N > duong kinh thuc cua [0 vai a 9.93 + 10 duong kinh 16
chot 1a 7.942 + 8.

3. Phuong phép gia cong: Khoan.

d) Yéu cau déi véi tAm giir

- Yéu cau vé d6 song song va d6 bong cua mat tiép xuc vai tim day
cao. Phuong phap gia cong: Phay tho + phay tinh.

- DB6i véi cac mit con lai yéu cau tuong ddi thip. Phuong phap gia
cong: Phay tho.

6 - Tdm day

Hinh 5.3.4.7. Cac 16 trén tam day
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a) Lo x6 bulong

1. Muc dich: Bé xo6 buléng qua.

2. Yéu cau

- Dung sai vi tri 15; Can chinh xac hay d6 ddng tim vai 16 ren tim
gitr phai cao.

- Dung sai vé kich thuéc duong kinh: Khéng can cao vi khong

tham gia lap rap. Nhung can dam bao lén hon duong kinh buldng , dé dé
dang théo lap buléng.

- Vi du: Chon buldng @10 (mm) chon cép chinh xéac cua 16 1a 15
mién phén bo dung sai D > duong kinh thyc cua 16 tir 10.04 + 10.62 (mm).

3. Phuong phap gia cong: Khoan.

b) Yéu ciu dbi véi tAm giir

- Y&u cau vé d6 song song va do bong cua mit tiép xdc véi tam giir
cao. Phuong phap gia cong: Phay tho + phay tinh.

- P6i vai cac mit con lai yéu cau twong ddi thap. Phuong phép gia
cong: Phay tho.

7 - Tam Kep duoi

Hinh 5.3.4.8. Cac 15 gia cong trén tam kep dudi
a) L& x6 buldng: Tuong tu 16 xo buldng tim kep trén.

b) L& Piston diy cia may ép xuyén qua: Dung sai tuy y. Phuong
phap gia céng: Phay.

¢) Yéu cau véi tAm kep dwéi: Tuong tir tam Kep trén.
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5.4 UNG DUNG PHAN MEM HO TRQ THIET KE CHE TAO KHUON
5.4.1 Ung dung phin mém Creo Parametric thiét ké ché tao khuédn
a) Giéi thiéu tong quan

Creo Parametric 13 mot trong nhitng phan mém CAD/CAM nbi
tleng cua cong ty Parametric Technology Corporation (PTC). bay la
phan mém chuyén nghiép trong linh vuc thiét ké va gia cong khuon mau.

Creo Para[netrlc 13 phan mém quan Iy dir liéu dudi dang tham s6, nho
do c6 thé thay doi kich thude hinh dang san pham thiét ké nhanh chong.

Creo Parametric c6 thé giao tiép v6i cac phin mém khac nhu:
AutoCAD, Mechanical Desktop, Moldflow, Visi, ....

Creo Parametric 1a mot phin mém hoan toan duoc tich hop. Céc
chuong trinh tich hop lap ban vé& theo thong sd, chang han nhu Creo
Parametric, chia s¢ dir liéu voi cac Module khac. Creo Parametric la mot
phan mém tng dung co ban trong mot thanh cong cu manh mé co thé
lam viéc trong mot s6 moi trudng tich hop va dong bd. Cac d6i tuong
dugc tao trong Creo Parametric c6 thé duoc chia sé trong céc trinh (mg
dung khac.

Do tinh twong quan vé tham sé ctia mot thanh phan nén cac thay
ddi duge thuc hién dbi véi mot dbi tugng trong ché do nay s€ dugc phan
anh trong cac ché d6 khac. Vi du, mot thanh phﬁn ¢ thé tao mo hinh
trong ché 4o PART. Tiép theo tién trinh tao mo hinh d6, mot ban vé& theo
phép chiéu vudng goc co thé dugc tao theo ché d6 DRAWING, thanh
phan d6 co thé lip ghép voi cac thanh phan khic trong ché do
ASSEMBLY, khi trong moi truong PART, DRAWING hay
ASSEMBLY nguoi ding cé thé thuc hién mot thay doi véi mot tham so
ctia thanh phan do.

1 - Uu diém ciia phan mém Creo Parametric

~ -Creo Parametric dé dang thao tac sir dung véi mot giao dién dep
mat, mang tinh khoa hoc, hop ly va than thién.
- Creo Parametric c6 kha nang thiét ké céc san pham tir don gian
cho dén phuc tap.
- Céc chi tiét duoc thiét ké boi Creo Parametric déu ton tai dudi
dang cac tham so6. Vi vay, dé dang thay doi, chinh stra duoc, tat ca dugc
liét ké trong Model Tree hién thi cung véi man hinh thiét ke chi tiét.

- Creo Parametric ho tro phan Intert Manager gitp [én kich thudc
ty dong, mot tinh niang rat thong minh khong phai phan mém nao ciing
c6, da 1am tang ning xuét thiét ké rat nhiéu.
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- Phan mém Creo Parametric co kha ndng hién thj chi tiét ¢ nhiéu
dang nhu dang khung day, khoi ran, cho phép tat mo cac nét khuat dé dé
dang quan sat va xu ly chung.

- Ngudi sir dung phan mém Creo Parametric c6 thé thiét ké chi tiét
phg’rc tap dgc’ri qang cac hé mat bao quanh chi tict roi sau d6 co thé tao
phan vat thé khoi mot cach dé dang.

- Dac biét, Creo Parametric c6 thém céc cong cu bién dang bé mt
chi tiet, c6 the thiet ke cac chi tict co hinh dang phiic tap véi nhitng thao
tac rat don gian.

- Phan mém Creo Parametric c6 kha ning phan tich, tinh toan cac
yeu to ky thuat caa chi tiét va hién thi o rang cho ngudi st dung dé quan
sat theo doi.

- Phan mém Creo Parametric c6 kha nang mé phong qua trinh gia

cong chi tiét trén may CNC giup nguoi lam cong nghé co thé quan sat va
phong ngtra trude nhiing su ¢6 c6 thé xay ra khi gia céng.

- Phan mém Creo Parametric c6 kha ning tao ra dit liéu diéu khién
qua trinh gia cong dé giao tiép voi may gia cong diéu khién chuong trinh
(CNC) hoic tao ra dir liéu theo dinh dang kiéu STL (Stereo Litho
Graphy) giao tiép véi cac loai may tao mau nhanh cho ra hinh dang hoic
m6 hinh that cia san pham.

- Phan mém Creo Parametric c6 kha ning tang toc do thiét ké bang
cach cho phép nguoi s dyng tu tao cho minh cac phim tit dé d& dang
goi céc lénh trong qua trinh thiét ké.

- Theo khong gian 2D va 3D. Vi du sau ddy la cac san pham dugc
thiét ké bai phan mém CAD/CAM Creo Parametric.

Hinh 5.4.1.1. M4t s6 san pham duroc thiét ké béi phan mém Creo Parametric
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b) Noi dung va kha nang caa phan mém Creo Parametric
1 - Gii thiéu ngi dung cac Module: Bao gom nim Module
a) Modeling - Xay dung mé hinh trong khéng gian ba chiéu

b) Drawing - Tao ban vé& tir khong gian ba chiéu, 1én kich thuéc,
yéu cau ky thuat

¢) Assembly - Lap rap céc chi tiét dé tao ra mot model hoan chinh

d) Moldesign - Thiét ké khuén dé tao ra san pham da duoc vé trong
model.

e) Manufacturing - Thiét ké qui trinh gia cong céc chi tiét.
5.4.2 Tach khuon véi Creo Parametric

a) Gidi thi¢u

Khuon ding dé tao phéi hoic san pham. Mot san pham duoc ché
tao bang khuén c6 thé goi la phuong phap gia cong “khong phoi®. Day la
Mot phuong phap gia cong co rat nhiéu uu diém, dac biét 12 khi sé luong

san pham an Thlg:t ké khuon, dac blet‘la trong linh vuc phun ép nhya
duoc quan tam nhicu trong nhitng nam gan day.

T6i thoi diém nay, c6 thé khang dinh rang linh vyc thiét ké, ché tao
khuon da dugc hd tro toi da. Thiét ké thi duoc hd trg boi cac phan mém
CAD/CAE (Pro/E, Catia, Visi...), gia cong thi duoc su hd trg cua may
CNC va cac phan mém CAD/CAM. D¢ 1a diéu kién can, dé giai quyét
cdng viéc phai can thém mot hoic vai diéu kién nira. Diéu kién do6 chinh
la su hiéu biét trong linh vuc khudn va kha ning str dung cac diéu kién da
c6. Dé thiét ké, ché tao khubn bai ban can rét nhiéu diéu kién hd tro, dac
biét 1a khudn c6 két cau phic tap. Co thé mot nguoi khong thé 1am tir dau
dén cudi, dé 1am viéc hiéu qua tét nhat 1a 1am viéc theo nhoém. San pham
nhya rat da dang dan dén khuon ciing rat da dang.

Khuon dugc lap ghép tir nhiéu chi tiét, bo phan, hé théng, trong dé
¢6 1ong khuén (bd phan tao hinh san pham) - dugc hinh thanh tir sur lap ghép
ctia hai hodc nhidu tim khuon. Pay 1a bd phan quan trong cua khudn. Vi
vay, trong khudn kho chuong trinh mén hoc, van dé nay duoc gi6i thidu véi
cong cu hd trg 1a module Mold Cavity ciia phan mém Creo Parametric 1.0.

Thiét ké khudn 1a mot module quan trong cua Creo Parametric, c6
kha nang thiét ké hoan chinh mot bo khudn vai cac cong cu thiét ké, mo
phéng tinh toan, tao chuong trinh NC.

Phan mém Creo cung cip module Mold Cavity trong Manufacturing
dé hd tro thiét ké va ché tao khuén ép nhya. Bé vao module nay thuc hién
nhu sau: File > New > Manufacturing > Mold Cavity > Ok.
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Luu ¥: bo chon ¢ Use default template dé khong st dung template
mac dinh. Sau d6 chon “mmns_mfg _mold” (hé don vi milimet newton
second).

Type Sub-type
7 Layout NC Assembly
i Sketch Expert Machinist
(] Part CMM
(L} Assembly Sheetmetal

e i, Manufacturing Cast Cavity
Drawing @ Mold Cavity
F ] Format Harness
5 Report Process Plan
- Diagram
§7] Notebook
@ Markup

Name vohop

Common Name

Use default template

OK Cancel

Hinh 5.4.2.1. Module Mold Cavity trong Creo
b) Kha nang cia module
- Kiém tra gdc thoat khudn, bé day san pham.
- Sira 16i hinh hoc san pham véi nhitng Iénh can thiét.
- Tinh toan, bu trir hé s6 co rat vat liéu nhya.
- Tu dong tao phoi.
- Tao duong phéan khudn va mat phan khuon.
- Chia phéi thanh 18i, 1ong khudn va cac miéng ghép.

- Thém miéng phun, cong phun, dudng nuée va cac bo phan khac
caa khuén.

- Ep thir mau san pham nhua.
¢) Piéu kién dé tach khuon
- Chi tiét tham chiéu & dang 3D.
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- Phdi dé tao cac tim khuén.

- Mit phéan khuon (day 1a diéu kién quan trong dé tach khudn).
- Heé sd co rit cua vat liéu.

d) Cac bwéc thuc hién tach khuén trong Creo

- Tao m6 hinh tham chiéu san pham nhua.

- Heé sd co rit cua vat liéu.

- Tao phéi.

- Tao mat phan khudn.

- Tach khudn, bao gom: chia thé tich va trich xuat mé hinh *.part tur
thé tich.

e) Vi du tach khubén
- Budc 1: Tao mé hinh tham chiéu.

o Thyc hién nhu sau: Mold’> Reference Model > Chon md hinh thiét
ke dé tao lap md hinh tham chiéu.

C6 3 chon lua dé tao mo hinh tham chiéu tir md hinh thiét ké:

Reference Model Type

® Merge by Reference
1 Same Model
Inherited

Design Model
Name | CASING

Reference Model
Name| VOHOP_REF

Common Name |

OK Cancel

Hinh 5.4.2.2. Tgo md hinh tham chiéu

+ Merge by Reference: Chi sao chép hinh hoc m6 hinh thiét ké
sang md hinh tham chi€u, khong sao chép tinh ndng lénh.
Nhing thay doi trong md hinh thiet ké s& dugc cap nhat trong
mo hinh tham chiéu, va khong co chiéu nguoc lai.

+ Same Model: M6 hinh tham chiéu chinh 12 md hinh thiét ké.
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+ Inherited: M6 hinh tham chiéu duoc thira ké ca théng tin hinh
hoc va tinh ning 1énh ciia md hinh thiét ké. Nhiing thay doi
trong mo hinh thiét ké s& duoc cap nhat trong mé hinh tham
chiéu, va khong cé chiéu nguoc lai.

Thong thuong lra chon mic dinh Merge by Reference dé tao, c6
mé hinh tham chiéu sau:

Hinh 5.4.2.3. Tach khuén chi tiét vé hop
- Budc 2: Tao phéi.
Thuc hién: Mold > Workpiece. C6 3 cach tao phoi:
+ Automatic Workpiece: Tao phoi tu dong.
+ Assemble Workpiece: Lap phoi c6 san.
+ Create Workpiece: Tao phdi tryc tiép bang cac lénh trong Creo.

&
N\ /\
[N /
5 PULL DIRECTION /

Hinh 5.4.2.4. Tao phoi
- Budce 3: Tao mat phan khuon.

C6 thé tao mat phan khuén bang céach thu cong hoic bang cac lénh
tuw dong ma module cung cap san. C6 nhiéu ki thuat tao mat phan khuén
trong céng cu Parting Surface:

233



File = Mold  Analysis  Model  Annotate  Render Tools  View  Applications Parting Surface

g ‘," Axis f\_, ] o Revolve Round Trim D ,.;-j i ﬁ'
Wi Real . ) . o A e
x % Point ¥ ﬁlj Sweep ¥ Draf + Extens o
Plane Sketch  Extrude E erge Fill Skt Boundary
5{« Coordinate System 6-’4 Swept Blend M Offze Surface  Blend x
Visibility Datum = Shapes T Engineering Editing * Surfacing * Controlz

Hinh 5.4.2.5. Cac Iénh hé tro tao mat phan khudn trong Parting Surface

‘ O day gi6i thiéu ki thuat tao duong phan khudn (Parting Line) tu dong
bang Silhouette Curve va Skirt Surface dé tao mat phan khuon tu dong.

+ Silhouette Curve: Phan mém sé& tu dong tao ra nhimg dudng
curve bang céach chiéu mé hinh tham chiéu theo mot huéng
nhat dinh, duong curve dugc tao chinh la nhitng dudng bong
cua mo hinh do.

Silhouette Curve

Hinh 5.4.2.6. Két qua sau khi dung Iénh Silhouette Curve

+ Skirt Surface: S& tu dong tham chiéu dudng phan khuén dé
tao mat phan khuoén.

\ | . L

M

Hinh 5.4.2.7. Mgt phan khudn duot tao tw dong bang lénh Skirt Surface
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- Budc 4: Tach khudn.

+ Chia thé tich khuén: ‘Mold‘ Volume > Volume Sp]it > Chon
mat phan khudn. Phan mém s& tu dong chia the tich phoi
thanh hai ntra khudén ngan bang mat phan khuon.

+ Trich xuétq mo hinh *.part: Mold Component > Cavity Insert
> Chon thé tich can trich xuat > Ok.

PULL DIREC

Hinh 5.4.2.8. Hai niza khudn

Dé quan ly hien thi mat phan khuon, thé tich, mo hinh *prt bang
cach: Mold > Mold Display > giau (blank) hoac hién (unblank).
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Blank Unblank

Yizible Components Filter
] wvoHop [(ZParting Surface
< “YOHOP_REF Eolume
=# YOHOP_WRK | (1 Component
&J CORE
P cavmy v’Wurkpiece
+" RefModel

" lold Component
+ ol Baze Comp

+ GenAsse mbhy
+ Holding

W _
o o
o — O—

k =

Blank

Cloze Cancel
Hinh 5.4.2.9. Qudn Iy hién thj cac thanh phdn trong méi trirong tach
khudn

Cong viéc tach khuon da xong.
5.4.3 Ung dung Creo Parametric gia cong khuén

a) Gigi thiéu

Diém manh ciia phan mém Creo Parametric 1a xir i moi khia canh
ctia san pham tir viéc phaét trién y tuong dén thanh pham cudi cling trong

cung mot moi treong lam viée, didu nay gidp tiét kiém nhiéu thoi gian.

Tat Caqcac dir liéu co lién két véi nhau, s& tu dong cap nhat néu cé sy
thay doi.

NC Assembly Ia mot module rat manh cua Creo Parametric 6 thé
tao va mo phong qué trinh gia cong cho phuong phap gia cong:

- Phay 2+5 truc.
- Tién 2+4 truc.
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- Wire EDM.
Trong linh vyc gia cdng khudn mau sir dung céng nghé phay la chu

b) Cac bwéc thuc hién

DPé phan mém tu dong tao quy dao chay dao (Tool path) la co s¢
cho viéc md phong, tao chuong trinh NC thi can phai thyc hién nhitng
budc co ban sau:

- Chi tiét tham chiéu (chi tiét can gia cong).
- Tao phéi.

- Chon may gia céng.

- Chuan may (Machine zero).

- Khai béo dung cu cit.

- Chu trinh gia cong (Tao ra dwong chay dao can thiét, bao gom:
chuyén dong cat vat liéu va chuyén dong vao dao, ra dao, chuyén dao).

Dé tao mot chu trinh phay, can phai xac dinh Mill Geometry mudn
gia cong. Module NC Assembly trong Manufacturing cung cip vai cong
cu dé xac dinh Mill Geometry duoc tham chiéu trong nhiing chu trinh
NC khéac nhau, bao gom:

- Mill Window = Mill Volume
- Mill Volume _—l ¢S} Mill Surface
- Mill Surface I:TmtIJ «2) Drill Group
- Drill Group Manufacturing Geometry ¥

Céc chu trinh gia cong dién hinh caa cong nghé phay:

- Roughing: phay tho.

- Face: mit phang.

- Re-rough: phay bén tinh.

- Profile Milling: phay nhirtng mat diung hoac nghiéng.

- Surface Milling: phay mat phang hozc nghiéng, bé mat cong.
- Corner Finishing: phay vét tinh goc.

- Trajectory Milling: phay theo qu¥y dao xac dinh.

- Holemaking Cycles: nhém chu trinh gia cong 15.
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"i__, :LFace Tﬁt\. Surface Miling U :f Engraving %) ]¥| Pecking ¥ }'?'4 Web [‘1 Tapping

b y Re-rough I__IJ' Finishing _gli Custom Trajectory ¢ Boring ¥ % Countersink "QJ, Custom
) " . Trajectory Standard
Roughing i Profile Milling sl Corner Finishing Milng ¥ Ll Reaming &2 Face
Miling ¥ Holemaking Cycles ¥

Hinh 5.4.3.1. Chu trinh gia c¢éng dién hinh trong phay
¢) Vi du chu trinh gia cdng cu thé

Budc 1: Khéi dong module NC Assembly va dwa chi tiét vao moi
truong lam viéc.

- Thyc hi¢n: File > New > Manufacturing > NC Assembly.

Hew x
Type - Sub-type
1 7 Layout @ NC Assembhy
et Sketch | Expert Machinist
1 Part ) CMM
J Azsembly {1 Sheetmetal
e ¥, WManufacturing (1 Cast Cavity
Drrawing I Mol Cavity
-] Format | Harness
Report i ) Process Plan
-L- Diagram
Motebook
@ Markup
Name roughing
Common Name .
|| Use default template
OK | | Cancel |

Hinh 5.4.3.2. Khgi dgng module NC Assembly
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- Thuc hién: Reference Model > Chon chi tiét > Lap bing rang
budc Defaut.

Hinh 5.4.3.3. Ldap chi tiét vao méi trwong gia cong

Budc 2: Tao ph6i te dong. Thuc hién: Workpice > Automatic
Workpice.

Hinh 5.4.3.4. Tao phdi tu dong
Budc 3: Tao gdc toa do dé chon 1am chuan gia cong.
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Tuy chon trong bang Coordinate
System dé c6 hé toa do dting nhu cac
truc trong may phay.

Coordinate System

Origin | Orientation | Properties

Orient by
@ References selection
Selected C37'S axes

Use Surf:F5(PROT
to determine Flip |
Uze Surf:FS(PROT
to project X v | Fip

il cancer |

Hinh 5.4.3.5. Goc toa dg dé lam chudn gia cong

Budc 4: Chon may gia cdng. Thuc hién: Workcenter > Mill.

Milling Work Center x
Name | suPERMAX |
Type (il |
CNC Control | FANUC 211 |

Post Processor | UNCXD1

.
*l

| D |1

Number of Axes | 3 Axis v

[] Enable probing

Outpllt| Tools Parameters Assembly Travel

Cycles Properties

— Commands

FROM

Do Not Output |

LOADTL WMadal -

COOLNT/OFF | Output 4
SPINDL/OFF | Output -

— Cutter Compensation

Output Point Tool Center L

Probe Compensation
’70ut|}ut Point | Stylus Center -

Safe Radius | 0.05
|

Adjust Corner | Straight v

v X

Hinh 5.4.3.6. Khai bao théng tin may phay
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Budc 5: Khai bao dao cat. Thuc hién: Machine Tool Setup > Tool
Manager.

Name: Geometry
| FEM10 |
Type:

MILLING - _
Material:

Units:
Killimeter v -

Number of Flutes:

- | :

Hinh 5.4.3.7. Khai bao théng sé dao cat

Budc 6: Chuan bi chu trinh (gém chon chuan may va mat phang an
toan). Thuc hién: Operation > OKk.

Retract -
Type Plane -

Reference Surf:F5{PROTRUSION).SLOT

Value |5 A4

Tolerance 0.0 x.

[+ Always use Operation Retract

Head 1
From Click here to add item
Home Click here to add item

Hinh 5.4.3.8. Khai b4o mdt phang an toan (Retract)

Budge 7: Tao Mill Geometry bang lénh Mill Wi(\dow. Thuc hién:
Mill Window > Silhouelte type window > Chon mat phang chiéu béng.
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Hinh 5.4.3.9. Tao Mill Geometry bang Iénh Mill Window

Budc 8: Tao chu trinh phay Roughing. Thuc hién: Mill > Roughing
> Chon Mill Geometry vira tao ¢ budc trén > bien nhiing thong so gia
cbng can thiét vao bang Parameters.

Edil_ Parameters of Sequ_enoe "Roughing 1" - 0 X
File Edit Information Tools
Parameters All | Category: All categories -
[ d= |
Parameter Name Roughing 1 )
CUT_FEED 4000 =
| FREE_FEED -
RETRACT_FEED -
MIN_STEP_DEPTH =
STEP_OWVER 4
ROUGH_STOCK_ALLOW 0 =
MaX_STEP_DEPTH 20
INSIDE_TOLERANCE 0.08
OUTSIDE_TOLERANCE 0.05
OPEN_AREA_SCAN FOLLOW_CONT...
CLOSED_AREA_SCAN CONSTANT_LO...
CUT_TYPE CLIMB
CLEAR_DIST 10 -

Hinh 5.4.3.10. Thiét Igp théng so céng nghé

Budgc 9: M6 phong chuyén dong chay dao. Thuc hién: trén cay lénh
click chudt phai vao chu trinh Roughing, chon Play Path.
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p CLData
>
> »b|
Tool Clearance... Position Cutting Tool k

Display Speed

Slow Fast

Close

Hinh 5.4.3.11. Két qud md phéng duwong chay dao

Budc 10: Xuat chuong trinh NC. Thuc hién: Chon chu trinh > Pay
Path > File > Save as MCD > output > chon Post Processer.

Vao thu muc lam viéc mo file
*tap, do chinh 1a chuong trinh - PPLIST

NC ma phan mém ty dong tao ra.
UNCX01.P11

UMCHO1.P12
UMCKO1.P14
UMCH01.P15
UMCH01.P19
UMCHO1.P20

Hinh 5.4.3.12. Danh sach Post Processer

5.5 XU LY BE MAT LONG KHUON
5.5.1 Ky thuat danh bong khuén

~ Céc san pham nhya ngay cang doi hoi phai c6 d bong cao, va nhat
la doi vai c&c san pham doi hoi tinh trong suot vé mat quang hoc. Mat
khac, cac bo phan cua khudn ciing doi hoi d6 bong bé mat cao.

Mot bo khuoén cé duoc do béng bé mit cao thi chung dugc nhiing
uu diém nhu sau:

- D& dang day san pham nhua ra khoi khudn ép.
- Giam thiéu tac hai do mai mon khuén gay ra.

- Giam thiéu cac kha nang gay ra su ran nit hoac gay trong khi gia
cong san pham nhya véi nhiét @6 cao.
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~ Chinh vi vay, nguoi lam cong nghé gia cong khudn can phai nhan
biét dugc tam quan trong cua viéc danh bong khuon.

a) Nhirng diéu can quan tAm khi xir Iy bé mit khudn

Khi xir Iy mot bé mat caa khudn, ¢6 hai vin dé ma ngudi 1am cong
nghé can cha vy:

- Pau tién, d6 1a tinh chinh x4c vé& hinh dang hinh hoc caa bé mit
d6 ma khong bi nhitng nhap nhé qua Ién, cac nhap nhé nay thuong duoc
dé lai boi cac nguyén cong trude do.

- Thr hai, bé mat thanh pham khong duoc c6 nhitng vét tray xudc,
cac vét 13, troc 16p trén bé mat, rd,... cac bé mit thanh pham thuong bi
mot loai khuyét tat kho tranh khoi do 1a “mat ran”, voi cac san pham
dang tim mong thi khuyét tat nay dé dang quan sét thay duoc nhung cac
san pham khdng phai 1a dang tim thi mat thuong khé ma c6 thé nhan biét
duoc.

b) Céc yéu t6 anh huéng dén viée danh bong khudn

Do nhin bé mat caa khudn cé thé dat duoc sau qua trinh danh bong
phu thudc vao cac yeu to sau:

- Chit luong cua thép ché tao khuon.
- Qua trinh nhiét luyén khudn.
- Ky thuat danh bong.

Thong thuong, ky thuat danh bong khudn dong vai tro quan trong
nhét trong cac yeu t6 néu trén. Néu duogc ap dung ky thuat danh bong hop
ly thi hau hét cac truong hop két qua thu duoc c6 thé chap nhan duoc.

1 - Chdt Iwgng thép ché tao khudn

Nhitng hat hoac nhitng ving bi xd léch khoi mang tinh thé dudi
dang cung va céc tinh chat khac déu c6 thé dan dén hau qua trong qua
trinh déanh bong khudn. Xi trong thép cac thanh phan tap chat khéac nhau
la mét vi du cho nhitng yéu t6 khdng mong muon trong viéc danh béng
khuon.

Dé cai thién tinh danh bong khudn, sir dung maéi truong chan khong
khtr khi va ky thuat ESR (Electro Slag Refining: loc xi bang dién) trong
qua trinh gia cong cac loai khudén. Méi truong chan khong khu khi lam
giam su nguy hiém cua cac phan xi 16n va sy héa gion do tac dong cua
khi hydro, ciing vi thé ma vat liéu khuén ciing mang tinh déng nhit.

N,hiét luyén ESR cai thién rd rét tinh danh bong khuén mot cach rd
rét va tot hon la xur ly trong méi truong chan khéng khur khi. Nhiét luyén
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ESR khtr bo mot luong I6n xi trong thép khudn va lugng xi chua trong
khuoén giam thiéu.

Loai thép STAVAX ESR va thép khong gi OPTIMAX duoc ché
tao bang ky thuat ESR thich hop cho cac khudn cé cac bé mat doi hoi do
bong cao.

2 - Qua trinh nhigt luyén khudn

Nhiét luyén co tac dong dén kha ning déanh bong khudn. Loai thép
t6i hoan toan vai thanh phan cacbon cao ¢ ciu tric duong nhu khé co
thé danh bong duoc, vi cac hat oxit nam dudi I6p bé mat cua thép gay
can tré cho qua trinh danh bong khuén. Vi vay, thém thanh phan cac hat
cacbon trén bé mat thép s& gay tro ngai cho qua trinh danh béong.

3 - Ky thudt danh bong

Ky thuat danh bong phai phu hgp vai tung loai thép khac nhau. Khi
str dung cac loai thép c6 do cung twong duong nhau thi thoi gian danh
bong chung ciing twong duong nhau véi cung méot ky thuat danh bong
tiéu chuan. Tuy nhién, ciing c6 nhiing loai thép ciing co thé dat dugc do
boéng cao hon.

Mot diéu quan trong can luu y 1a phai mai cac bé mat sao cho
chung c6 d6 bong tbi da do phuwong phap mai c6 thé dat dugc. Va mot
diéu quan trong nhat 1a phai biét dirng viéc danh bong khi cac nhap nhd
da duoc loai di dang muc.

Do cting khac nhau anh huong dén ky thuat danh bong. D9 cung
cua thép cang cao thi viéc mai chling rat khé khén. Tuy nhién, do bong
dat duoc sau khi thuc hién cong viéc danh bong la rat cao. Va thép ché
tao khuon cung hon thi thoi gian danh bong ciling dai hon.

¢) Nhirng van dé can lwu y khi danh béng khudn

- Viéc danh bong khuon can duoc thuc hién ¢ nhitng noi it byi bam
va can dugc biét lap.

- Dung cu danh bong cn dugc sir dung cho timg loai hat danh
bong khac nhau va can duoc bao quan ¢ noi kin déo.

- Khi dénh bong bang tay thi hat danh bong nén dat trén dung cu va
khi danh bong bang may thi hat lai can duoc dat trén chi tiét.

- Ap suat danh bong can dugc diéu chinh theo do ctng cua dung cu
va co hat.

- V6i luong kim loai iy di nhiéu thi hat danh bong can chon loai
tho.
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- Khi danh bong két thic thi viéc danh béng can thuc hién theo
huéng.

- Nén bat dau viéc danh bong tai nhixng chd c6 hinh dang géc canh.
d) Cac qui trinh danh béng khuén tiéu biéu

Viéc lya chon qui trinh cong nghé cho viéc mai va danh bong
khuén dugc quyét dinh boi kinh nghiém va trang thiét bi ma nguoi lam
cong nghé co6 trong tay. C6 hai phuong phap lua chon qui trinh céng
nghé cho viéc danh bong khudn:

- Chon kich thudc hat nhét dinh va dung cu danh bong cing roi sau
d6 chon lai dung cu theo d6 cirng giam dan.

- Chon dung cu dédnh bong c6 do cung trung binh va hat tho, sau d6
chon kich thudc hat giam dan.

e) Muc dich yéu cau ciia phwong phap danh bong kim loai

Panh bong kim loai nham dat duge d6 bong, o chinh xac bé mit,
nang cao cac tinh chat ciia bé mt nhu gidgm ma sat, ting do beén bé mat,
giam bot cac vét nut té vi trén bé mat. Y8u cau cua céc chi tiét gia cong
s¢ quyet dinh phuong phdp gia cong sao cho phu hop dé dat nang suat,
chat lugng san pham dam bao nhu cau, chi phi san xuat.

f) Cac phuwong phap gia cong danh bong kim loai

Viéc danh bong dung cu thudong dugc thuc hién bang cac phuong
phap danh béng sau:

1 - Ddnh béng bang bi, vat ligu di nr nhién, dung cu mai nhan tgo
cung véi hoa chat

La viéc cho dung cu mai va chi tiét gia cong vao dung cu rung, sau
mot thoi gian chi tict dugc co sat vagi vat liéu mai va hoa chat sé lam cho
bé mat chi tiét co d6 bdng nhat dinh.

Phuong phap nay phu hop vaéi chi tiét loai nho, nhe, hinh dang bat
ky, phuc tap nhu the la cac loai dia mong khong c6 canh sac. Chi dung
cho nhiing chi tiét khong doi hoi do chinh xac cao.

2 - Pdnh béng bang gidy nham két hep véi hoa chat

Chi dung cho nhiing chi tiét don gian, d6 phuc tap khong cao hoic
cac vi tri va chi tiét khéng st dung dugc cac phuong phap danh bong
khéac.

Phuong phép nay cho nang suat cling nhu d¢ chinh xac khong cao,
thuong dung hoa chat nén anh huong dén suc khoe cia nguoi lam viéc.
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3 - Ddnh bong bang tua kim logi

La cach danh bong céc chi tiét bang C,éc tua dang soi kim loai co6 do
cing dugc gan trén cac truc dong co (giong nhu da mai) va lam viéc
giong nhu qua trinh mai.

Phuong phép nay dugc thyc hién khi cac tua kim loai dugc dong co

tao van toc tlep xuc véi bé mat chi tiét mai kéo, mac cac nhap nhd cua bé
mat chi tiét dé tao bé mat mai c6 do phang cao hon.

4 - Phwong phdp ddnh béng bang dd mai

La phuong phap dung da mai c6 do hat nho dé gia cong chi tiét.
Phuong phép nay cho ning suit cao, chat luvgng bé mit déng déu va ding
cho céc bé mat don gian, c6 d6 phuc tap khong cao hodc hinh dang theo
quy luat.

Dbi véi chi tiét 16n, hinh dang phtrc tap nhung theo quy luat cling
dung phuong phap mai nay rat hiéu qua vi dung dwoc da mai dinh hinh
dé gia cong chi tiet.

5 - Mai khudn

Thong thuong, mot long khuén dugc gia cong béqg cac phuong
phép phay, EDM, phay dinh hinh. D¢ dat dugc d6 bong can thi€t thi sau
cac nguyén cong su dung cac phuong phap nay thi can phai co céac
nguyén cbéng theo sau no:

- Sau khi phay: Mai thd, mai tinh, danh bong.

- Sau khi gia cong EDM: Mai tinh, danh bong.

- Sau khi phay dinh hinh: Chi c6 danh béng sau khi nhiét luyén.

Can nhan manh rang hinh dang cta khudn sau khi mai Ia nén ting
cho viéc danh bong khuon. Trong qua trinh mai, dau dé lai do cac qua
trinh gia cong tho trudc dugc loai trir di va hinh dang khu6n dugc lam
chinh xac 'ghém. Qua trinh ‘mai khudn co thé thuc hién trén cac may mai
hodc co6 thé mai thu cong bang tay.

a) Nhirng diéu can lwu y trong qua trinh mai khudn

- Qud trinh mai khong duoc sinh ra nhiéu nhiét lugng va p suat, vi
ching s lam anh hudng den cau truc bé mat va do cung cua thép. Chinh
vi vay khi mai khuén, can phai c6 nhitng bién phap giai nhiét hop ly.

- Sirdung céc dung cu mai phai sach, va sir dung da mai mém cho
beé mat thep cing.

- Khi thay doi céc kich thuéc hat mai khéc nhau thi phai Iam sach
chi tiet de tranh cac vet mai cua hat mai khac gay tray xudc trén be mét
san pham.
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- Khi thay doi céc kich thuéc hat mai thi céc thong s6 cdng nghé
Cua qua trinh mai ciing phai dugc thay doi sao cho hop ly.

- Thay d6i huéng mai ciing rat quan trong dé giam di cac vét mai
khong mong muon.

- Hat kim cuong thuong dugc dung lam tdc nhan gdy mai mon
trong viéc danh bong khuon. Chét luong danh bong khuén duogc t6i vu
khi lya chon dang hat va dung cu danh bong. Thong thuong, cac dung cu
mai khudn cé dang thanh, tay nam, khdi dung cho danh bong thii cong
bang tay va dang qua lic, ban chai, dia dung cho danh bong bang may.

- Dung cu d4nh bong ciing c6 nhiéu loai duoc 1am tir nhitng vat liéu
khac nhau nhu go, phai c6 do cing thap hon vat liéu can gia cong dé¢
tranh gay tray xudc bé mat.

5.5.2 Quy trinh lip rap khuén
a) Quy trinh lip rap mét bé khuodn

Budsc 1. Nhap
tam khuén trén
vao moO hinh.
Chon kiéu lap la
Default.

Buoc 2: Lap
bac dian huéng
vao tim khuén
trén.
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Buoc 3: Lép
tam kep trén véi
khuén trén.

Busc 4: Lap
bac cudng phun
vao tim kep
trén va lap 4 bu
long dé gitr 2
tim khudn Vi
nhau.
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Buéc 5: Liap
vong dinh vi véi
tam kep trén va
2 bu léng git
vong dinh vi.
Nhu véy, di lap
xong phan
khudn cé dinh

Buoc 6: Lap
chét dan huéng
vao tim khuén
dudi.

Busc 7: Lap
tim day vao
(néu dung ty
day thi lip ty
day vao tam giir
cung ldc khi lip
chét hdi).
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Buoc 8: Lap 4
10 xo va 2 goi
do.

Buoc 9: Lap
tén) gitr va 4
chot hoi.
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Buéc 10: Liap
tAm day va 4 bu
long lien  két
tAm day va tam
gitr.

Buoc 11: Lap
tam kep trén va
4 bu I6ng lién
két phan khuén
di dong.

Va két qua 1a bo
khudn hoan
chinh.
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5.6 THU KHUON
5.6.1 Trinh tu cac budc

- Céc budc chuan bj (nhya, khudn va may ép) - néu truée do dang
ép nhua khac thi lam thé nao dé lam sach (lay hét nhua cii) dau
phun may ép

- Ga khudn 1én may ép
- Thiét lap thong s ép
- Ep thir va kiém tra san pham
- Hiéu chinh théng sé ép
- Stra khuén
5.6.2 Cac thong sb gia cong ciia mot s6 vat liéu nhya

’ Mdi loai nhya co nhitng thdng sb gia cong khéac nhau ma cac thong
SO0 nay c6 anh hudng nhat dinh dén qua trinh ép phun. Mét so6 théng so
quan trong nhu:

- Nhiét d6 gia cébng (Bang 5.6.2.1).
- B¢ co rut cua vat liéu (Bang 5.6.2.2).

- Ap xuit trung binh cta cac loai nhya thdng dung trong khudn
(kg/cm?) (Bang 5.6.2.3).

, P Ap suét np an Nhiét do
Nhui hslelllrll1 xuat Nhya phun Nhiét :ic(:) nhua Khuon
(kgflcm?) °C) °C)
Tui “hug’l mhwaPhe | polyetilen(PE) | 600-1400 180-300 1575
Bo phancuadtd | Polypropylen(PP) | 600-1400 200-300 40-60
Ong nudc, dng Polyvinylclorid ) ) ]
nuée thai, 6ng dién (PVC) 1000-1500 150-180 35-65
Hop dung thic an Polystyren
e 700-1700 180-315 20-60
(sach) (PS)
bia quang nhu 12 Polycacbonat ) ) )
CD, DVD (PC) 800-1500 280-320 82-125
Acrinitrile
PC, may in butadienstylen 700-1500 200-280 40-85
(ABS)
4 N . p | -
Chi tict i dong clia olyamid 800-1500 |  230-300 20-90
may (gia tua) (PA)

Bdng 5.6.2.1. Nhiét dé gia cdng mét sé chdt déo
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Co rat 1a mot dic tinh khong thé bé qua khi ép san pham. Mudn
bict chinh xac phai dya theo ho so lién quan dén vat liéu do. Doi voi vat
li¢u nhya thong dung, hé so6 co rat dugc cho trong Bang 5.6.2.2.

£ Nhiét n
150 1043 | Kboilwong |45 | Kha | Doco
Tén nhya 1] dung ning rut
DIN 7728 (g/CmS) (OC) chay (%)
Polystyrene PS 1.05 1288% Tét 0.3-0.8
Styrene-butadiene SB 1.05 180- Tét 0.4-0.7
copolymers 280
Styrene-acrylonitrile SAN Lo7 200- Trung | 0-4-0.7;
compolymers ' 260 binh 0.1-0.3r
Acrylonitrile- 210- Trung | 0.4-0.7;
butadiene-styrene ABS 1.08-1.12 270 binh
copolymers Kém | 0.2-0.4r
180- | ot
270 | Trune | 1.2-2.8;
Polyethylene PE 0.91-0.97 uns
ey 240- binh | 1225
300 Kém
Polymethyl 170- Trung i
methacrylate PMMA 118 240 binh 0.3-07
Polyamide PA 104115 | 230 VI R
yami .04-1. o
290 0.2-0.8r
180- £
Cellulose acetate CA 131 230 Tot 0.4-0.7
Polycarbonat PC 1.20 280- 1 e 0.6:08
olycarbonate . ém
320 0.2-0.5r
Polyvinyl chloride, 190- .
rigid (unplasticized) PVC 1.38 210 Kem 0.4-0.7
- 1.8-3.0;
Polyoxymethylene POM 1.41 12%% ];)rllrllr}llg 0.2-0.6
.2-0.6r
Trung
Polypropylene PP 0.91 %%% binh | 5.1 2r
Kém

Bing 5.6.2.2. D co rit ciia mét sé vat ligu

Loai nhua

San pham

San pham can

San pham can
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thong dung bé mit tot kich thudc chinh
Xac
PE 250 350 450
PP 250 350 450
PS 250 350 450
HIPS 250 350 450
ABS 300 400 500
PVC cimg 300 400 500
PVC mém 250 350 450
PC 400 550 700
PET 350 500 700
PA-6 350 450 600
PA-66 400 500 650

Bdng 5.6.2.3. Ap sudt trung binh cua cac logi nhya théng dung trong
khudn (kg/cm?2)

5.6.3 Cac budc Lip dit khuén

Khi lap dit khuon vao bén trong may phai can than.

- Budc 1: Lam sach bé
mat lap dat khudn.

e

- Bué6c 2: Diéu chinh
khoang cach 2 tam ga
may ép l6n hon bé day
khuon.

Mole Thick-[ ﬁ:ﬂyg:

Wness +a
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- Bu6c 3: Di chuyén
khuén bang cau truc
hoac pa-lang va dat nd
vao gita tim cé dinh
va tAm di dong.

;

- Budc 4: biéu chinh
thiét bi kep va lap dat
ban ndi 16m vao tam
cd dinh, ban ndi 16i
vao tdm di dong theo
thi tu dinh san.

- Bu6c 5: Di chuyén
vOi phun vé phia
trude, xac dinh vi tri
lip dat cua khuon va
diéu chinh hanh trinh
voi phun

- Buéc 6: Piéu chinh
thiét bi kep bang tay.
Kiém tra dau bdi tron
va vi tri di dong cua
khuon.

- Budce 7: Biéu chinh
hanh trinh cua voi
phun.

- Bu6c 8: Lap dat
buléng cho khudn

= |

=

Al
=

Vi tri ciia buldng trén tam khuén duoc xac dinh dya theo tiéu
chuan JIS. Kich thudc buléng dugc xac dinh dua vao luc kep. Tuy
nhién, con phu thuéc vao luc mé khubn va trong lugng caa khudn.

Buldng M12

M16

M20

M24

Luc kep <30 tn

30 - 300 tin

300 - 600 tin

> 600 tin

Bdng 5.6.3.1. Luc kep bulbng
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5.6.4 Thiét 1ap thong s ép
a) Nhiét d¢ caa nhua léng khi ra khéi dau phun may ép
b) Véan Téc
e Van tdc phun nhya vao khuon
e Van tdc quay cua tryc vit khi truc vit lui vé léy nhua
¢) Ap suit
e Ap suit phun nhya vao khuén
e Ap suit dong — mo khudn
o Ap suét duy tri (giir)
e Ap suit kep khuon
d) Khoang day san pham, khoang mé khuén
f) Thai gian:
e Thoi gian phun nhya vao khuén
e Thoi gian ap suét duy tri
e Thoi gian lam ngudi san pham
% Lam sach dau phun ép

Trude ddy, nha san xuat nhL_rg muén thay d6i mau, thay ddi nhya
hodc khir cac dom den trén san pham thi thuong cho hon hop nhya san
Xuat tiep theo vao day het nhya cii di hoac nhya khong mau hogc dung
mdy dé v¢ sinh khuon. Viéc thay doi nay rat hao phi ve nguyén ligu (vi
tao ra nhieu phe ligu, cd the 1én dén hang tram kg nhya) va thoi gian (co
thé 1én dén hang gio).

Hién nay, rat nhiéu chét tay ria truc may nham khic phuc nhitng
Khuyét diém vira néu trén.

Hop chat tay truc may chi 1a mot san pham trung gian, khdng tham
gia tao ra san pham cuoi cung. Hop chat tay truc may khong can kiém
soat theo FDA. (http://www.fda.gov ).

_ Trén thi truong c6 rat nhiéu san pham, chi yéu c6 3 loai chinh va
hon hop gitra ching:

- Loai h6a hoc: dang long va dang ran, thuong & dang long va dang
ran, thwong ¢ dang nong do dam dac ma thuong tron vGi nhya mai hoac
da duoc tron trudc. Hop chat tay rira nay dugc dua vao may va ngam
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trong xylanh du 1au dé kich hoat phan tng héa hoc. Phan tng héa hoc
nay s& bién tinh mach phan tir Polymer can dugc lam sach va rat dé bj
nhua méi tiép theo dy ra. Chat tay rira hda hoc rat hiéu qua nhung gia
khé cao va thoi gian ngam lau. Mot sb chét tay rira hoa hoc sinh ra mui
Ammoniac va mot sé mui khac c6 hai cho sic khoe. Ngoai ra, chat tay
rica héa hoc can thoi gian ngdm trong may lau va nhiét d6 cao nén
Polymer c6 thé bi phan huy, c6 thé giy dn mon méay moc.

- Loai co, mai mon: hop chét téy ria loai nay & néng d6 cao nhung
c6 thé duoc cung cap dang tron truée. Hé chat mang tai ham luong cao
hat thuy tinh, don tro. Hé chat tay rira ndy lam sach bang céch co rira
manh trong xylanh va truc vit. Sy co rira manh va ham lugng don cao sé
lam mon dung sai nho giita truc vit va xylanh nhung tay sach loai nay s&
bi mon tryc vit nhanh hon théng thuong. Chat tay ria loai nay khong
chay, c6 thé nd li ti khi dwoc gia cdng & nhiét do cao hoidc qua dau phun
hodc dau 10 nho, ching c6 thé gay nguy hiém cho thiét bi vi 4p xuét tac
dong 1én may cao va dé chay.

- Loai co/khong &n mon nhua nhi¢t déo: nhém hop chat tay truc
may nay str dung d¢ nhat cing nhu an toan cho thiét bi, mady moc.

5.6.5 Ep thir - Kiém tra san pham

~Sau khi chuan bi xong nhya, may ép va khudn. Tién hanh ép san
pham. N€u san pham dat (tham my va ky thuat) - giao hang. Neu san
pham chua dat, tien hanh hiéu chinh théng so ép roi ép thi lai.
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5.6.6 Hiéu chinh thong sb ép

Short Poor Flow s
i 58 i 5| Voi I W i
Item Brittleness Shot Surface Stain Flash Void Mark [old arpage Burning

Release
Cylinder

1 ! 1P+t 1 1 1
R I O AR T I RRUE B R B

Temp
Nozzle
Temp
Injection

e 1 I S | | |
Injection T
Pressure

Holding

B | T L 1 | |

Back
Pressure l T l - T -
Cooling
Time

screw l
RPM

Mozzle
Diameter
Gas -

_ 8] O O 0] 8] 8] 0] 0]
Vent
Gare
Size

Garte
Position E ] o
Drving O 0 0] 0]
Chu thich : T - cin ting
| - cin gidm
O - xem lai cdc véu t6 dnh hrdng
Bdng 5.6.6.1. Hiéu chinh théng sé ép
5.6.7 Stra khuon
Sau khi hiéu chinh lai thdng sé ép ma san pham van chua dat yéu
cau -> tien hanh sua khuon.
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Chwong6
THIET KE HINH HOC SAN PHAM NHUA

6.1 CHU TRINH THIET KE SAN PHAM NHUA

Trong qué trinh phan tich san pham, néu &p suat can cho qué trinh
dién ddy cao hay xuat hién céc khuyét tat nhu: sin pham khong dugc
dién day, bi bavia, xuat hién duong han,... thi khong nén sura ddi ngay
hinh hoc san pham ma nén uu tién thay dol cac thdng sb gia cong hay
chon lai vat liéu nhya.

Néu viéc thay doi cac thdng sb gia cong van khéng cai thién duoc
cac van dé trén thi mdi nghi dén viéc thay doi hinh hoc cua chi tiét. Vi
khi thay d6i hinh hoc san pham c6 thé s& anh huong dén nhiéu chi tiét Iap
khac ¢o lién quan, ddng thoi phai xem xét dén tinh tham my va do bén
cua chi tiét.

6.2 YEU CAU HINH HQC DPOI VOI SAN PHAM NHUA TRONG
KHUON EP PHUN

6.2.1 Goc thoat Khuon

D¢ dé dang thao san pham khoi long khudn, mét trong ciing nhu
mat ngoai san pham phai co do con nhat dinh theo hudng mo khudn. Yéu
Ccau nay ciling can &p dung d6i vai cac chi tiét nhu gan gia cuong, vau 161,
ranh,..

Goc thoat khuon

Goc thoat khuon

=

Hinh 6.2.1.1. Géc thodt khudn trén san pham
O céc khudn c6 16 ngan hay long khuon nong (nhé hon 5 mm) goc
con it nhat khoang 0.25° moi bén, khi chicu sau long khuén va 16i tang tur
1 dén 2 inch (25.4 + 50.8 mm) goc con nén tang 1én la 2° moi bén. Goc
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con can thiét ddi véi nhua Polyolefins va Acetals va c6 kich thudc nho
goc con chi khoang 0.5°, nhung ddi v6i san pham c6 kich thudc lén, goc
con yéu cau co thé téi 3°. Voi vat lieu cing hon nhu Polystyrene,
Acrylic,... ngay ca ddi vai san pham c6 kich thugc nho, goc con t6i thiéu
cling phai 12 1,5°. Can chd y rang géc con cang nho, yéu cau luc day
cang 16n; do d6, c6 thé 1am hong san pham néu san phdm chua déng
ctrng hoan toan.

Chi tiét khong goc vit Chi tiét c6 goc vt
0.59 Min
Khong dang Pung
Khing ding

—
)

Khong dang Dung

_————

~=! le— 0.5 Min
Hinh 6.2.1.2. Géc vat cho san pham

Khi khéng thiét ké goc thoat khudn hay thiét ké khong dung thi ma
st gitta bé mat san pham va mat khudn sé rat Ién. Khi d6, san pham sé& bi
ket lai trong khudn hodc néu day ra ngoai di ching nira thi bé mat san
pham ciing s& bi 13i boi luc chdt ddy qua Ion 1am thyun bé mit.
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Mobi bé rong A (mm) khac nhau cé goc vat B (°) va chiéu
sau C (mm) twong wng

10

\o
l

=]

at (mm)

€ rong goc va

A

~
A

A-B
S = N W A A

0 25 50 75 100 125 150 175

C - Chiéu siu géc vat (mm)

Hinh 6.2.1.3. D6 thi chon goc vdt theo chiéu cao thanh san phcfm

_ Do thi thé hién moi quan hé géc vat va chidu sau vét. Vi gié tri
chiéu sau vat va bé rong vat c6 thé tra do thi (hinh 3.2.4) dé tim ra goc
vat hop li. Hoac c6 thé tinh theo cong thurc sau:

A
tan iy = —
’8 C

[C: chiéu cao vat (mm) ; A: bé rong vat (mm)].
Vi du: Tinh géc thoat khudn cho san pham ly nhya uéng nudce nhu hinh:
A=5 (mm)
C=93 (mm)
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Hinh 6.2.1.4. Vi du tinh todn goc vat
Gia tri goc thoat khuon (goc vat) 1a:

A b
tan E) = E = ﬁ # 0.0537

— B~ 3°4°25.79 (goc thoat khuon B co gia tri gan ding véi do thi).
6.2.2 Bé day
a) Hiéu qua thiét ké

- RUt ngan thoi gian chu ki ép phun va ché tao khudn. Khi thiét ké
hinh dang hinh hoc san pham hop ly (be day ddng nhét, cac doan chuyen
tlep, ) tranh duoc céc 15i trén san pham va ting thoi gian dién day rat
ngan thoi gian chu ki ép phun va ché tao khudn.

- Giam gia thanh san pham va khuon.

- Tiét kiém vat liéu ma van mang lai hiéu qua st dung cho san
pham.

- Tranh duoc céc khuyét tat nhu: cong vénh, 1 khi, vét 16m, duong
han,...

- ] RS
S [ ;.“ BN

oD DIODRD ;

Khéng tbt Tét Vét lom Lo trong

Hinh 6.2.2.1. Cdc khuyét tdt do bé day gdy nén
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Bé day san pham anh huong truc tiép khong chi t6i do cing ving,
tinh cach dién, tinh chiu nhiét, ma con anh huéng dén thim my va gia
thanh san pham. Tuy nhién, can tranh thiét ké thanh chi tiét qua day vi
nhidu Iy do.

Thir nhat, khi ting bé day thanh san pham thoi gian chu ky ngudi
tang: ddi véi san pham nhya ép phun, phai dugc 1am ngudi da trudc khi
lay ra khoi khuon dé tranh bi méo mé, do d6 san pham c6 bé day Ién doi
hoi thoi gian 1am nguoi lau. Theo ly thuyét, thoi gian chu ki tvong dwong
V6i binh phuong bé day thanh san pham, nén san pham cang day thi thoi
gian chu ki cang dai, 1am giam ning xuat dan dén ting gia thanh san pham.

Thr hai, tiét dién qué day sé& tao nén bong rong, tai khi va vét 1dm.
Néu c6 thé, nén dam bao bé day dong déu cho san pham. Tuy nhién, néu
yéu cau phai thay doi bé day thi can luu ¥ rang, trong qua trinh dién day,
nhya (keo) s& chay theo hudng cé can trd dong nhé nhat. Dong chay
khong déu s& anh huong toi qua trinh dién day khuon lam anh huong tsi
chat luong ciing nhur tham my bé mat san pham.

/

Hinh 6.2.2.2. San pham b 15 (bong) khi khi thanh san pham qué day

~ Ngoai ra, su truyen nhigt s& tot nhat khi san pham c6 be day dong
deu. Néu phan vat liéu bén trong 16i san pham ngudi cham hon phan vat
liéu trén bé mat, s€ tao nén sy co rat khong dong deu trén san pham, co
rat khong dong déu va qué mic sé gay ra cong vénh.

Z) £

Hinh 6.2.2.3. San phdm b cong vénh
Trong truong hop, né:u Chi,tié't khong tranh dugc phai c6 b‘ér day
khac nhau nhung thuc sy can thi€t vi chie ndng san pham, phai thiet ke
doan chuyen ticp c6 chiéu dai bang ba lan be day phan mong hon, muc
dich la trdnh wrng xuat tap trung.

265



3T

oy (o

Khong ot Tét Tt nhat
Hinh 6.2.2.4. Tgo viing chuyén tiép giiza hai viing cd bé day khac nhau

b) Mt s6 diéu can chay

Tl thugc vao timg loai san pham ma bé day s& khac nhau, thuong
tr (0.5 + 4) mm. Tuy nhién, trong mot s6 truong hop dac biét san pham
can dat dugc cac tinh chat nhu cach dién, chiu nhiét,... thi d6 day cé thé
16n hon. Thyc té cho thay, bé day cua san pham dugc lam cang mong
nhit co thé cang tdt, cang déng déu cang tét. Bang céach nay, viéc dién
day long khudn va su co rit cua nhya long s€ dat duoc t6t nhat. Ung suat
trong cling dugc giam di dang ke.

Néu san pham khong du bén thi c6 thé:

- Tang bé day.

- Dung vat liéu khéac c6 tinh bén cao hon.

- Tao cac gan ting cing hoic cac goc luon dé ting bén.

Viéc dam bao san pham c6 bé day dong déu la rat quan trong, Vi
thoi gian dong ciing caa san pham 1a khac nhau ¢ nhitng phan c6 bé day
khéc nhau. Tuy nhién, c6 thé han ché cac khuyét tat bang cach thiét ké
cac doan chuyen tiép.
140 | 1 1° 2 3° 40 5°
011 | 022 | 044 | 087 | 131 | 174 | 219
022 | 044 | 088 | 175 | 262 | 350 | 437
033 | 065 | 131 | 262 | 393 | 524 | 656
044 | 087 | 175 | 349 | 524 | 700 | 875
055 | 109 | 219 | 436 | 655 | 874 | 194

0.66 1.31 2.63 5.24 7.86 10.49 13.12
0.77 1.52 3.06 6.11 9.17 12.23 1531
0.33 1.74 3.50 6.98 10.48 13.98 17.50
0.99 1.96 3.94 7.85 1197 15.73 19.68

Chieu cao thanh san pham (mm)

1.10 2.18 4.38 8.73 13.10 1748 | 21.87
1.21 2.39 4381 9.60 1441 19.21 24.06
1.32 2.6l 5.25 10.47 1572 | 2097 | 4584

Chieu div thanh san phdm (mm)

Bing 6.2.2.1. Bang thong sé géc vt thodt khuon dya vao chiéu cao va
do day thanh san phdm
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‘ Dé khic phuc hién tuong cong vénh thi can phai thjét ké ,bé day
dong nhat, sau day 1a mét so cach thiet ké lam cho bé day dong nhat:

NEN KHONG NEN

7

R

? |
Tz /@

o

N

B

datim || VAt

N\

Rt

Hinh 6.2.2.5. Cach thiét ké bé day dong nhdt
6.2.3 Géc bo
a) Hiéu qua thiét ké
- Giam sy tap trung (g Xxuat.
- Giup san pham dugc lam ngudi dong déu hon.
- Giam kha nang san pham bi cong vénh.

- Giam can trg dong chay 1am cho nhya dién diy vao long khudn
tot hon.

Véi giai phap bo tron chi tiét, didu quan trong 1a phai xac dinh gia
tri hop ly chg ban kinh bo \{‘l goc sac canh s¢ tao nén su tap trung tng
xuat va c0 thé s€ tao ra khuyét tat cho san pham.
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Déi voi san pham ép phun, nén chon gia tri ban kinh bang nira bé
day thanh. Ciing can xac dinh gié tri ban kinh bo ngoai dé dam bao su
ddng déu bé day cho thanh bén, nén chon gia tri ban kinh khoang 1.5 lan
bé day thanh.

b) Giai phap thiét ké goc bo

- Y&u cau vé su dong déu bé day san phdm ciing can duogc ap dung
doi vai cac chi tiet khac trén san pham nhu cac vau 16i dé tranh hinh
thanh céc vét I16m, bong rong va tao nén sy cong vénh san pham.

- Tranh thiét ké san pham c6 hinh dang hinh hoc khéng ddi xang,
vi du nhu cac gan ting bén nim vé mot phia cta san pham, diéu nay lam
cho qué trinh 1am nguoi xay ra khong dong déu gay ra su co rdt khong
ddng déu dan dén su cong vénh.

Khong tot
Hinh 6.2.3.1. G6c bo tqeo dong chay hop Iy hon
¢) Mot s6 chu ¥ khi thiét ké goc bo

Ban kinh bo trong nén nam trong khoang tir 0.25 dén 0.6, tét nhat
la 0.5 lan bé day san pham, ban kinh ngoai bang ban kinh trong cong
thém bé day san pham. Ban kinh ngoai nén bang ban kinh trong cong
thém bé day san pham: R =r +T.

AN ! S
!

r R=r+t

Hinh 6.2.3.2. Kich thurdc nén ding dé thiét ké goc bo
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Mot khi diéu nay khong duoc thoéa man thi san pham dé bi cong
vénh bai viéc nguodi khong déu giita phan nhwa bén trong va bé mat ngoai
san pham khién su co rat khong déu. Thém vao d6 ung suit tap trung
cling tang lén.

Qua mong Qua day

Hinh 6.2.3.3. Thiét ké goc bo khong hop ly
Cac khuyét tat thuong gap phai:

e

a) Vét nut ;b) Vét khia hinh V ; ¢) Nép gap bé mat
Hinh 6.2.3.4. Cac khuyét tdr thiong gap
6.2.4. Gan
a) Hiéu qua thiét ké
- Tang d6 bén viing cho san pham.
- Tang kha ning chdng ubn cua san pham.

Gan la chi tiét trén san pham c6 chirc ning ting cuong kha ning
chiu luc cho san pham, gitp giam vat liéu trén nham tiét kiém chi phi va
trong lwong ma van dam bao kha ning lam viéc twong duong, tham chi
con tét hon.
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Hinh 6.2.4.1. Cac loai gdn thuwong gap

b) Cic loai sin phim cin gin ting bén

V6 may, cac bo phan bao bén ngoai can mat ngoai c6 do bong, chat
luong tot vai trong lugng nhe.

¢) Thiét ké gan

Thiét ké gan sao cho bé day san pham cang mong cang tét. Néu san
pham yéu cau d6 cting virng cang cao thi khoang cach cac gan cang thu
ngan lai.

Hinh dang hinh hoc gan ting bén: bé day, do cao, goc con déu lién
quan véi nhau, néu bé day gan qua Ion co thé dan dén vét 16m chd ddi
dién véi gan va néu goc con qué 16n lam cho dinh gan qué nho gay kho
khan cho qué trinh dién day.

Do nghiéng cua gan mdi bén khoang 10, néu mit khudén duoc mai
bong, thi d6 nghiéng cua gan cd thé 1a 0.5°. Bé day day gan 16n nhat cho
phép bang 0.8 lan do day san pham tai noi dit gan. Thong thuong, bé day
day gan tir 0.5-0.8 1an bé day san pham tai noi dat gan.

Vi tri ciia gin ting bén, vau I6i (bosses) va gussets: gan ting bén
phai nam thang huéng vai huéng ma khuon.

Céc thong sb tham khao khi thiét ké gan:
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Gan tang cing cho cac
tam phang chiu uon:
t=(0.5-0.8)T -
h<3T r
f = (0.25-0.5)T y VAL
® = (0.5-1)° T I
S>2T

Gan tang ctimg cho céac |
vau 101 4T min |'
|

Gén tang cung cho cac
tam gOc

A=(0.5-0.7)T

B>2T

C=2T

D>2T

Hinh 6.2.4.2. Théng s6 thiét ké gin
d) Mét sb diéu can cha y
- Bé~ day cua gan khong nén vuot qua nira béf day dat gan nhung &
nhirng cho vat ligu it co rut va khong anh huéng dén tinh tham my thi c6
theé day hon mot chit. Tuy nhién, nén can nhac khi thict ke vi dieu nay de
dua dén cac vet 1I6m trén bé mat doi dién dat gan.
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Hinh 6.2.4.3. Vét 18m bé mdr dai dién gan
- Bé day gan con tac dong dén sy uu tién dong chdy trong qua trinh
ép phun — nguyén nhan dwa dén cac khuyét tat duwong han va ro khi.

- Cac gan nén t‘hié't ké song song, khoang cach gitra cac gan nén it
nhat la bang 2 lan bé day — gitp giam baét hé thong lam ngudi va cac
rénh thoat khi trong khuon.

- Cac gan nén dit doc theo mot hudng dé dat do cimg viing tot. C6
thé dit ngang nhung viéc nay khdng mang lai hiéu qua cao bang dit doc.

Hinh 6.2.4.4. Cac kiéu dat gan

- Ngoai viéc thiét ké gan dé tang bén cd thé thay thé gan bing cac
nép gap deé tang do cung viing va tinh tham mi.

b KK

Hinh 6.2.4.5. Cac kiéu nép gap
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- Khi thiét ké gan chéo giao nhau thi chd chuyén tiép nén la mot
diém dé dam bao d¢ cting va kha nang chong lai ting suat cho san pham.

Variants Rigidity Resistance to
in % stress in %

\ | / 65 80

60 82

Ratio SrfSp = 0.69

Hinh 6.2.4.6. C4c kiéu gan chéo nhau

- Gan tang cimg: dung dé ting ciing cho cac goc, mat bén, vau 1oi
cua san pham.

6.2.5 Vau loi

Vau 15i trén san pham thuong ding dé bat vit hay 1a cac chot két
hop vai |6 trong qué trinh lap rap.
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Hinh 6.2.5.1. Vau li trén san pham

B& day vau 16i nén nho hon 0.7 1an bé day dat vau, néu qua Ion sg
tao vét 16m trén san pham o mat doi dién. Vung chuyén tlep gitra vau 16i
va thanh san pham nén thiét ké ban kinh bo dé giam ¢ng xuat cho vau va
gilip cho dong chay vat liéu bét hdn loan hon trong qua trinh dién day,
ban kinh bo nén chon khoang 0.25 lan bé day thanh san pham. Céc géc
nghiéng trén vau tuan tha theo goc thoat khudn.

Ngoai ra, de tang do ctng viing c6 thé dat gan cho vau Iol khoang

cach giira hai vau nén Ién hon hai 1an bé day san pham, vi néu qua gan
thi san pham s& lau nguoi.

Hinh 6.2.5.2. Sir dung cdc gdn ting cing cho vau 1oi
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Draft 0.5" (min)
— vile_|Draft 0.25 (min)
| D |
l_
Céc thong sb
cua vau loi khi R = 0.25 mm min, | | 3T
thiet ke 7
R = 0.25Tor 0,4 mm mi /) \ T
w |
If W > 0.5T risk of sink marks

DPé bén hon nén
dat vau 10i cach
xa thanh san
pham va dat
gan cho vau
a, d: xau

b, c, e: tt

Mee

el
"~

e

W

o

Hinh 6.2.5.3. Cdc thong sé thiét ké viu 16i
Céc vau 151 thuong dung dé bt vit hay cac chét dé lap rép céc chi

tiét lai v&i nhau.

Hinh 6.2.5.4. Vdu loi
~ Bé day cua vau nén nho hon 0.75% bé day dat vau, luu ¥ khi bé day
vau lon thi dé xuat hién cac vet 16m trén bé mat vi ¢ing suat tap trung ting.
Ban kinh ngoai chuyen tiép nén bang 0.25% bé day dat vau hay it
nhét ciing bang 0.4 mm dé giam &ng suit. Mot khi ting chidu sau vau
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nén lam ban kinh chuyén tiép dé giam bét sy chuyén dong hdn loan cua
vat liéu trong qua trinh ép phun va gitr tng suat & mac nho nhat.

Qua ngén Qua dai
I N—
\ | | ]
Ban Kinh qu4 16n biing

Hinh 6.2.5.5. Thiét ké vdu hop ly

Tuy nhién diéu nay dua dén mot hé qua 1a bé mat doi dien dé bi
Khuyeét tat.

Hinh 6.2.5.6. Vét 16m ¢ mdr doi dién
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Cac gdc con ngoai ¢ mat bén nén nho nhét 1a 0.50 va géc con trong
nho nhat nén 1a 0.250 dé dam bao su thoat khuon.

Dé bén hon, cac vau 15i dit cach xa thanh san pham nén thiét ké
thém cac gan ting cung. C4c vAu nay nén dit cach thanh it nhat 14 3 mm
dé tiét kiem vat liéu va giam thoi gian chu ky. Khoang céch giita hai gan
nén bang it nhat hai 1an bé day thanh san pham vi néu dit gan qua s& kho
nguoi.

Khong nén

Hinh 6.2.5.7. Thiét ké vau két hop véi gdn tiang ciing hop Iy

a = wall thickness
b = diamater of core

(at top of boas)
j c=205b
d=3a
a=09d
) minf =0.3e
maxf=a
p—f —atu-C g = %" per sida (draft angle)
*'||J _ h = 0.6a (at base)

i = 0.25a (radius corner)

j = 0.6a (at basa)

[ X

4
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a = wall thicknass
b = diamatar of core
(at top of boss)
c=2.5b
d=3a
8 = V%" per side (draft angla)
1 =0.26a (radius cornar)
max g = 0.95d
min h = 0.3g
max h =
i = 0.6a (at top of gusset)

e b
} T
L/ |
%% } Z e
)
Hinh 6.2.5.8. Cac thong sé thiét ké gdn ting ciing

Dé san pham khong bi cac vét 16m & chan viu can phai tao mot
vong 18dm ngay chan vau deé tranh sy tap trung vat liéu.

/§ 30°

Hinh 6.2.5.9. Tgo vét [6m dwéi chan vau
6.2.6 L trén san phim
L trén san pham c6 thé 1a 15 sudt hozc 16 khéng subt.
a) L& khong sudt

Chiéu sau cua 16 khong nén vuot qua 3 lan duong kinh, néu 15 c6
duong kinh nhé hon 5 mm (xap xi 3/16 inch) thi chiéu sau 15 nén nén
bang hai lan duong kinh, bé day phan dudi cua 15 nén bang 0.2 lan duong
kinh 15 dé loai trir khuyét tat cho mat ddi dién.
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—4 | =D<5mm—f | F=D>5mm "

e I

h=3D ! }
Hinh 6.2.6.1. Cdc théng so thiét ké 16 khong suot
Mot thiét ké tét 1a bé day cua thanh 15 ludn dong déu va khéng co
cac goc sac canh noi ma tap trung cua ung xuat.
b) L& suét

Khoang cach giira hai 16 hozc giita 16 vi mép ngoai nén bang hai
lan bé day san pham hoac hai lan kich thuéc 16n nhat dugc do theo chu vi
ctia 19.

= | =D< 5mm 4 | =D >5mm

/s
\
N

l{ (h=4D

J’_ I h=6D s

Hinh 6.2.6.2. Cdc thong sé thiét ké 16 suot

Khi khoang gitra cac 16 qué nho hoac phuc tap anh huong t6i qua
trinh duc thi c6 thé thay doi thiét ké cho phu hgp hon.

&
11 I 1
|

Hinh 6.2.6.3. Thay doi thiét ké két cdu cua 16 cho phil hgp hon

Nén thiét ké dé hudng cia dong chay doc xudng theo 16 dé trénh
duong han. Néu duong han & muc khéng chap nhan duoc thi khéng nén
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thiét ke 16 ma s& khoan 15 cho san pham sau khi ép phun. Bén trong thanh
16 nén bong nhan dé tang kha nang dién day.

6.2.7 Thiét ké san phiam c6 ren
a) Bién dang ren

So vdi ren trén céc chi tiét kim loai duoc gia cong bang phuong
phép cit got cd tinh tiéu chuan cao thi ren trén cac chi tiét bang nhya
duoc ché tao bang phuong phap ép phun c6 phan thoai mai hon. Bién
dang ren d6i khi duoc thiét ké khong theo tidu chuan nao ca, vi ngoai
viéc phu thudc tinh ning 1am viéc cua san pham, thi yéu cau kha ning gia
cong long khudn, qua trinh dién day khudn va thdo san pham sau khi
phun sao cho tdi uu nhat.

Ren trong Ren ngoali

R =0.1256P 0.371P

0.5P

Hinh 6.2.7.2. Mgt sé bién dang ren thuong ding dé thiét ké cho cac sdan
pham nhya

~Ngoai ra, ren bién dang tron ciing thuong dugc st dung trén cac chi
tiét bang nhua.
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b) Céc diéu lwu y khi thiét ké ren
Bén kinh chén ren va dinh ren can I6n nhat c6 thé dé giam ng suit.

Poan hét ren nén tao mot doan tron dé tranh tudn ren dan dén hu
ren trong qua trinh st dung.

Sai Dung

1

Hinh 6.2.7.3. Tao doan tron ¢ cuéi dwong ren

Khi thiét ké ren con thi nén thiét ké nhu hinh sau day dé méi lap
ghép kin hon:

Sai bulng

\ 1

Hinh 6.2.7.4. Thiét ké ren con
Tuy nhién, nén tranh thiét ké ren con, cé thé dung vong dém cao su
dé moi ghép duoc kin khit hon.
Khong nén thiét ké ren c6 budc nho hon 1 mm (32 ren/inch) dé
tranh tudn ren va dé ché tao khudn.
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Khi thiét ké ren nhya lap véi ren kim loai (thuong thay trong hé
thong 6ng nu6c) nén thict ke ren ngoai cho san pham nhya va ren trong
cho kim loai dé tranh ren kim loai lam hong ren nhya.

Bulge T
N AF Recommended
@ .
-lﬁ_
Metalor NPT e—(—] Buge il Plastic Pipe NPT M,“F,,m

Prastic Pipe Plastic Fitting

Hinh 6.2.7.5. Thiét ké ren ngoai cho chi tiét nhya

6.2.8 Undercut

Slight 7

Undercut

Hinh 6.2.8.1. San phdm chiza Undercut

Undercut 1 nhitng chi tiét, két cau trén san pham ma c6 huéng thao
khuén khac voi hudng thao khudn cia san pham. Vi vay, Undercut l1am
tang s& luong chi tiét cho khudn 1am cho khuén tré nén phuc tap hon,
lam tang gia thanh khudn. Undercut c6 thé la vau 16i, moc, ranh, 15,...
trén chi tiét.

Hinh 6.2.8.2. M6t vai kiéu Undercut thwong gap
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Undercut 1a phan trén san pham gay ra khé khan khi tach khuén, vi du
nhu 16 ngang trén san pham, hay néi cach khac, d6 1a nhimng 156 song song
v6i mat phan khuon.... Dé tao duoc cac 16 nay phai dat I8i va khi tach
khudn lay san pham phai rat 161 trudc rdi mai tach khudn 1y san pham.

Hinh 6.2.8.3. Khuén c6 Undercut trén san pham (16 ngang) va hwéng
thao

Undercut ¢6 thé nam phia ngoai hodc phia trong san pham.

L =

<

Undercut ngoai Undercut trong
Hinh 6.2.8.4. Undercut trén san pham
m Cac luu y khi thiét ké Undercut:
- Tranh thiét ké Undercut qué phuc tap.

- B& day Undercut khong 16n hon 0.7 1an bé day san pham tai noi
dat Undercut.

- Céac canh cua khuon chira Undercut nén dugc bo cung va lam
nghiéng dé Undercut c6 thé dé thoat ra dugc.
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- Phan Undercut khi th&o ra can du néng dé co thé kéo gidn va tro
lai binh thuong sau do.

- C6 thé thay doi két cau chi tiét dé d& thao san pham hon:

Hinh 6.2.8.5a. San phdm thiét ké ban dau khong thé thao san pham ra
khoi khubn

Hinh 6.2.8.5b. San phdm sau khi thiét ké lgi dé dang thao san pham ra
khoi khudn
Tuy nhién, trong qué trinh thiét ké khudn, nén tranh thiét ké
undercut dé khubn bét phuc tap va tiét kiém dugc chi phi ché tao.

m Vidu:

Thiét ké mot chi tiét yéu cau mot 16 xuyén subt. Trong hinh minh hoa,
hinh 6.2.8.6 cho thay chi tiét c6 thé duoc thiét ké lai dé dat dugc chirc nang
giéng nhu cii bang cach bién doi 15 thanh ba duong bao ddi dién nhau, mdi
dudng bao duoc tao hinh trén mat dbi dién cua khudn bang céng dung cua
telescoping shutoff (Telescoping shutoff: & viung kim loai truot 1€n nhau &
trong khuén, thong thuong s& tao I8 trén san pham, va phai tao goc thoat
khuon 3 do trén cac bé mat lién quan cia san pham).
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G‘A}// = 2 < ,3:-2/

Through-hole in patt cannot be An equally functional redesigned part
molded with straight-pull mold without undercuts can be molded using

telescoping shutoffs
Telescoping

- " shutoffs mth\\“"‘\

drafted surfaces /

Hinh 6.2.8.6. Bién doi |6 thanh ba dwong bao déi dién nhau

Mot vi du khac, Cér,l Undercut dé tao co cau then cai thdng dung.
Hinh 6.2.8.7 chi cach thiét ké then cai cé thé bo Undercut bang cach s
dung telescoping shutoff.

TOP VIEW TOP VIEW

W, . , D

Hinh 6.2.8.7. B Undercut bang céch siz dung telescoping shutoff

Déi vai hinh phia bén tréai: khdng c¢6 goc cdn nhiing bé mit song
song vai khuén sé truot [én nhau.

Dbi vai hinh bén phai: c6 goc con thi nhitng bé mat bi bit trong
khudn sé duoc cai thién.

Céch don gian hon nhiéu do 1a gia cong san pham sau khi ép. Vi du
hinh 6.2.8.8, san pham dugc dtc khong c6 10, sau d6 sé khoan dé tao 10.
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Hinh 6.2.8.8. Gia cdng san pham sau khi ép
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