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NGHIEN ClP’U CHE TAO KENH GIAI NHIET 3D
CHO KHUON EP NHUA

STUDY ON THE 3D COOLING CHANNEL FOR INJECTION MOLDING

Nguyén Trong Hiéu, Tran Quang Huy, Nguyén Ngoc Thuin, Pham Vin Tinh
Truong Pai hoc Su pham Ky thuat Thanh phd H6 Chi Minh

TOM TAT

Lam mat truyén thong ciia khuén ép nhwa khéng phit hop dwong vién hinh hoc ciia san phdam
chit U, do d6 lam giam hiéu qua lam mat ciia san pham. Nguwoc lai, véi san pham chit U, néu ta sir
dung dwong nude cach tan tudn theo vién hinh hoc ciia san pham thi hiéu sudt lam mat sé dwoc ting
cao va lam giam téi da thoi gian lam mat. N6 da chieng minh, g sudt dw dwoc do bang dung cu
quang hodc phan mém CAE. Cdc két qua cho thdy rang moi thong sé déu tot hon khi diing phwong
phap nay, tmg sudt thap hon so véi lam mat vach ngan. N6 ciing givip lam giam sw cong vénh va su
co rit ciia san pham.

Tir khoa: Ep nhuyea; Lam mat; Hiéu qud lam mat; Cong vénh; Co rit.
ABSTRACT

The traditional cooling of the plastic injection mold does not match the geometric contour
of the U-shaped product, thereby reducing the cooling efficiency of the product. In contrast, with
the U-shaped product, if we use the innovative water line, according to the geometry of the product,
the cooling efficiency will be greatly increased and the cooling time will be minimized. It has been
demonstrated, residual stress is measured by optical instrument or CAE software. The results show
that all flux is better using this method, stress is lower than that of baffle cooling. It also helps to
reduce product warping and shrinkage.

Keywords: Injection molding; Cooling step; Cooling efficiency; Warpage, Shrinkage.

1. GIOI THIEU

Hién nay, cong nghi¢p ép nhua giup
chung ta phat trién ngay cang nhiéu mit hang
co chét luong cao, gidm ap luc vao viéc su
dung céc tai nguyén thién nhién. Tuy nhién la
trong qua trinh ép phun thi thoi gian lam mat
thuong chiém téi 60% chu ki ép. Dé ting ning
sudt ctia qua trinh san xuét thi chu ky 1am mat

nén dugc rut ngén. Mot hé théng lam mat co
thé loai bo nhiét mot cach nhanh chong va dong
déu, nhung cac san pham phai duoc lam ngudi
dong déu trong khudén dé giam sy co rat va
cong vénh. Cac kénh lam mat phu hop khong bi
han ché boi quy trinh 1am mét truyén thng, co
thé bam sat voi san pham giai quyét cac van dé
ving chét va tich ty nhiét ctia san pham. Didu
nay thé hién rd hon véi cac san phém hinh hoc,
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cac kénh 1am mat truyén thong khong thé bam
sat cac duong nét hinh hoc ctia san pham, do d6
chi phat huy kha nang giai nhiét & nhitng viung
han ché. Nguoc lai, voi hé thdng lam mat dugc
cach tan, cai tién cho phép lam mat déng déu va
hiéu qua cac khuon phuec tap.

Céc hudng nghién ctru nhu sau:

1) Str dung phan mém phan tich dong
khudén Moldex3D dé phan tich anh huong cua
céc thong s6 quy trinh khac nhau cta hé thong
1am mat truyén thong va lam mat cach tan cho
san pham.

2) Pé kiém tra cac anh huong cia lam
mét truyén thong va lam maét cach tan thi ta
s& khao sat trén cing mot san pham (chon san
pham c6 dang chit U dé thy rd duge d cong
vénh va co rat).

3) Két hop cac phan mém chuyén dung
nhu Anoval, Taguchi,... dé tim ra dugc duong
nudce to1 uu nhat.

4) Tién hanh thuc nghiém san pham
thuc té béng cach gia cong bd khuodn ép nhua,
dung may chup hinh phén tich nhiét FLUKE dé
kiém tra do phan tan nhié¢t cua khuon.

5) Ep san pham, do cac thong sb ky
thuat dwa vao mat thuong ciing nhu CAE.

2.CO SO LY THUYET

Dé thay rd dugc sy cong vénh va co rit
theo nhiéu hudng khac nhau, ta chon san phém
c6 dang chit U d6 day tir 3-5mm, vi san phim
chir U d& cho viéc so sanh thong s6 ciing nhur
gia cong khudn ép san pham thyc nghiém sau
nay.

San pham dugc thiét ké nhu hinh 1.

I Fir

Hinh 1. San phdam chiz U

Véi san pham da dugc thiét ké nhu hinh
bé day tir 3-5mm thi ta c6 thé chon duoc dudng
kinh t6i wu cta kénh 1am mat D = 8mm, tuy
nhién dé két qua mo phong thé hién 1 hon, ta
giam duong kinh ciia kénh dan ngudi xudng D =
6mm. Dé dam bao cho viéc so sanh khach quan
nhat va dya trén chiéu sau san pham, ta chon
tong duong nudc cla cc trudng hop truyén
théng va cach tan 1a 05 duong va khoang cach
giita chiing ciing bang nhau va bang 20mm.

3. MO PHONG MOLDEX3D SO SANH
SU HIEU QUA CUA CAC LOAI PUONG
NUOC

- Phan mém Moldex3D tip trung gitip
chung ta biét trude va luong trude duge nhimg
hién tuong va khuyét tat xay ra trong ca qua
trinh ép phun. Vi dy, né cho biét duoc cac
khuyét tat nhu duong han, rd khi, nhiét do, do
co rat va cong vénh... ctia san pham.

- Dya vao nhiing wu diém cta phan
mém, ta tién hanh mo phong trén san pham chir
U vi cac truong hop duong nudce truyén thong
(duong nudc thing) va duong nude cach tin
(duong nude Bafler va duong nudce 3D).

- Thiét ké cac duong nudc trén cung
mot tiéu chuan may, vat li¢u va bd thong so da
chon ta duogc két qua nhu hinh.
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- Tir két qua mo phong, ta co thé thay
duogc voi doi voi duong nude 3D thi do cong
vénh va co:

Wepage Tere Goapd prempry

Hinh 2. Puong nude thang

Waprge_Tomi S sremsr

Hinh 3. Duong nuoc Bafller

s sl Grrpimm e

Hinh 4. buong nuoc 3D

- Tir két qua mé phong dugc, ta thiy:

Trudng Do co rut Do cong vénh
hop (warpage) (shrinkage)
Duong Max = 0.871 Max =5.267%
nuoc thang | va Min=0.02 | va Min = 1.836%
Tr‘glg Max =0.831 | Max=5.439%

\ S A s 0
Baffler vaMin=0.103 | va Min = 1.871%
Puong Max = 0.823 Max =5.152%
nudc 3D | va Min=0.061 | va Min = 1.892%

Hinh 5. So sanh ket qua do co rut, cong vénh cua
tung truong hop

Tir d6 c6 thé rat ra duge, d6i véi nhing
san pham hinh hoc thi dudng nudc cach tan 3D
1a t6t hon so véi truyén théng va ca cach tan
theo hudng Bafter.

4. KET HQP CAC PHAN MEM KHAC PE
TOI UU PUONG NUOC 3D

- Tuy dudng nude 3D 1a tot so véi cac
loai con lai nhung chua phai la tdi tan nhét, vi
thé ta két hop védi ca cac phan mém chay toi uu
nhu Anoval, Taguchi,... dé tim ra thong sd t6t
nhat cho hé thong.

- S& ¢6 04 yéu td chinh anh hudng 16n
dén qua trinh lam mat ciing nhu tan nhiét cua
khuon va san pham:

a. Puong kinh kénh dan (D = 6-8mm).

b. Khoang céach giita hai kénh dan (d = 10-
22mm).

¢. Khoang cach kénh din dén bé mit san pham
(S=10-12mm).
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d. Tong s6 duong nude cua hé théng (n =3 .4,
5, 6, 7 (duong) voi khuén duong van=2,4, 6,
8, 10 (duong) voi khuon am).

- Thong s6 D, d, S van 1a chon tur trudc
dua trén bé day san pham va ca hinh dang,
kich thudc ciia san pham. Két hop hai phan
mém Anoval, Taguchi chay ra ting truong
hop véi bdn yéu t6 D, d, S va n sau d6 chay
Moldex3D tim ra trudong hop t6i uu nhét cho
tirng long khudn. Déi v6i thuc nghiém nay, ta
duoc hé théng 1am mat nhu hinh voi khuén
am (D=6,d=10,s= 14, n=6) va v&i khuon
duong (D=7,d=22,s=10,5,n=7).

Hinh 6. H¢ thong lam mat sau khi nghién ciru

5. NHIET PO NUGC TRONG KENH LAM
MAT ANH HUONG PEN QUA TRINH
GIAI NHIET

- Nghién ctru nay st dung Moldex3D
dé phan tich anh huong lam mat trong qua trinh
€p phun. N6 cho biét su thay ddi nhiét d6 cua
cac kénh lam mat trong chu trinh dtc. Sy chénh
léch nhiét do giira san pham, long khuon va
nhiét do nudc trong kénh lam mat.

- Két hop v6i anh phan tich nhiét Fluke
phan tich nhiét do giai nhi¢t vdi cac truong hop
duong nudc thuong va nudc ap cao. Nhiét do
su dung cho ting truong hop 1a 40,60 va 80 do
C. Két qua thu duoc véi truong hop 4p nudc
thap vai nhiét do 80 do C 1a giai nhiét tot nhat
va voi truong hgp ap nude cao voi nhiét do 60
d6 C 1a giai nhiét tt nhat.

Hinh 7. Sy phan b6 nhiét d ciia cia khuén khi
nude 80 dé C dp thap

6. KET LUAN

Thi nghiém vé nhiét do kénh lam mat
cho thiy rang, 1am mat theo vién san pham loai
b6 nhiéu nhiét hon so v6i lam mat bang cach
truyén thong. Sy thay ddi nhiét do cua cac kénh
lam mat chi ra rang, kénh lam mat cach tan
lam mat cao hon dang ké va hiéu qua hon so
v6i kénh 1am mat truyén thong. N6 ciing 1am
cho téc do dong chay ém hon, hiéu suét truyén
nhiét cao hon, din dén lugng warpage nho hon.
Trong mo phong, san pham c6 muc do cong
vénh nho nhat khi nhiét ¢ kénh 1a 60°C véi
ap nudc cao. PO cong vénh cua san pham co
lam mat truyén thdng di giam di 20% so voi
truyén thong va sy co rat ctia né ciing dong déu
hon, dong thoi lam giam dang ké thoi gian giai
nhiét. <
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