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TOM TAT

Trong qui trinh phun ép nhya, khi van hanh may ép dé san xudt san pham nhwa hang loat, viéc
lwa chon nhiét do hop Iy sé giup nhwa long dé dang dién day long khudn, gidm cdc khuyet tat
ciia san pham nhiea, ddc biét doi véi san pham cé bé day nhé (thanh mong) va chiéu dai lon.
Véi nghién ciru nay, nhém tac gid sé gia nhiét nude gidi nhiét khuén & nhitng nhiét dé nhdt
dinh, roi dua nuoc vao h¢ théng gidi nhiét khudn, lam thay doi nhiét do khudn, d@é tim hiéu va
ddnh gid méi lién hé giita nhiét dd khudn va chiéu dai dong chay cua nhya long dién day long
khuon. Sau qua trinh thi nghiém, chiéu dai san pham sé dwoc tién hanh do kiém. Qua qud trinh
nghién ciru, cdc két qud cho thdy nhiét dé cang cao sé givip tang chiéu dai dong chdy. Ngodi ra,
véi phan mém mé phéng Moldflow, qud trinh nhwa néng chdy vao long khuén véi cdc gid tri
nhiét @ khdc nhau cé thé dwoc du doan kha chinh xdc.

Tir khoa: Khuon phun ép nhya, ap sudt phun, chiéu dai dong chay, nhiét do khuon, nhiét do
nhua.

ABSTRACT

In injection molding field, the proper temperature helps the filling of melt becomes easier,
reduces many troubles of molding par, especially with the thin wall part or the high aspect ratio
L/T part. In this study, for observing the influence of mold temperature on the melt flow length,
the water will be heated to the target temperature, then, this hot water will be flowed into the
channel of mold plate, which will change the mold temperature. After the molding process
finished, the length of molding part will be measured and compared. The result shows that higher
mold temperature, longer flow length can be reached. In addition, in this paper, the Moldflow
software will be used for simulating the filling process under different mold temperatures. The
simulation result proves that the filling step can be predicted precisely by this software.

Keywords: Injection molding, injection pressure, melt flow length, mold temperature, melt
temperature.

I. GIOI THIEU

Trong linh vuc co khi ché tao hién nay, nhiéu

nhién, phuong phap nay gap rat nhiéu kho
khan khi san xuét cac san pham co chidu dai

san pham bang kim loai di dugc wu tién thay
thé bang nhuya. Trong linh vuc gia cong, san
Xuit cic san phdm nhya, phun ép nhuya la
mot trong nhitng phuong phap dugc st dung
nhiéu nhét. Viéc lya chon va diéu chinh nhiét
do khuon van thuong phu thudc vao kinh
nghiém nguodi van hanh may ép nhya. Tuy

16n va chiéu day nho [1]. Do d6, néu khong co
kinh nghi€ém trong viéc chon nhiét dd, cling
nhu viée dau tu c4c thiét bi diéu khién nhiét do
khuon, cac khuyét tat cia san pham s& dé dang
xuat hién trong qua trinh phun ép. Nguoc lai,
néu nhiét d6 khuon hop 1y, qua trinh can bang
dong chay cua nhua vao long khudn s€ dugc
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tién hanh dé& dang hon [2, 3]. Pay 1a co s
quan trong cho vi¢c dat dugc chét lugng déng
déu cho loat san pham 16n trong qua trinh san
xudt theo phuong phap phun ép nhya, dic biét
v6i loai khuon cé nhiéu long khuén co kich
thude khac nhau.

V6i cac san pham nhya, khuyét tat khong dién
dﬁy long khuon hoan toan do nhi¢t d§ nhya
thap, dic biét v6i cac san pham c6 thanh mong
(thin wall part). Hién tuong nay co thé duoc
gii thich dya vao qua trinh truyén nhiét giira
nhya noéng chdy va long khuon. Thong thuong,
khi phun ép, nhiét d6 nhya dao dong trong
ving 180°C dén 200°C, nhiét do khudn ¢ nhiét
do moi truong khoang 25°C. Do do, trong qua
trinh nhya long chdy vao long khuon, duéi ap
suat phun ciia may ép, nhwa néng sé tiép xuc
v6i long khuon ¢ nhiét do thip hon nhiéu.
Vi vdy, qué trinh truyén nhiét ddi luu giita
nhira néng va long khuén sé& dién ra rat nhanh
va manh. Chinh qua trinh truyén nhiét nay s&
lam xuét hién 16p dong dic (freeze layer) tai
vi tri tiép xtic giita nhya nong va 1ong khudn
[1, 4], 1am cho tiét dién dong chay ngay cang
bi thu hep (Hinh 1). V&i yéu cau san pham
nhua c6 kich thudc ngay cang nhé va mong
hon, 16p dong dic s& can trd qua trinh dién
day nhya vao 1ong khuon [5]. Va day 1a mot
trong nhitng nguyén nhéan chinh dan dén hién
tuong khong dién day long khuén. Hién nay,
dé han ché anh huong cta 16p dong dic nay,
da s doanh nghiép sé& ting nhiét d6 khuon 1én
gén voi gia tri g161 han trén cia vat liéu nhya
[4]. Tuy nhién, voi phuong phap nay, néu ting
nhiét do khudn qué cao sé kéo dai thoi gian
lam ngudi san pham, nén tang thoi gian chu
ky, va két qua 1a ning suit s& giam. Ngoai ra,
khi nhiét d6 nhua qua cao, san pham dé bj 15
cong vénh khi duoc 1dy ra khoi khuon [1, 4].

Qua nghién ctru trudce day [2 — 5, 6,7], chiéu
dai dong chay khi dién day khudn 1a mot trong
nhirng dé tai chua dwgc nhiéu nha nghién ctru
quan tdm. Va mbi lién hé gitra nhi¢t d¢ khuon,
nhiét d6 nhirava chidu dai dong chay van chwa
duoc dé cap dén.Vi vy, nghién ctru nay s& tap
trung lam rd anh hudng cua cac loai nhiét do
nay dén chiéu dai dong chay.

Lop dong dic (freeze layer)

Thanh khuén

Thanh khuén
Hinh 1:Qua trinh hinh thanh lop dong dac. [4]

II. MO PHONG VA THi NGHIEM

Trong nghién ctru nay, nhya ABS (PA-777D)
s€ dugc su dung dé tao ra mau thtr do chiéu
dai. Bang 1 trinh bay cac théng s6 phun ép cta
ABS (PA-777D) [8].

Bing 1: Thong sé phun ép ciia nhwa ABS
(PA-777D)[8]

Théng sé phun ép

Nhiét d6 nhya 149 — 250 °C
Nhiét ¢ khuon 10.0 - 85.0 °C
Tbc d6 phun 80 — 240 mm/s
Nhiét do sdy 70.0 - 93.3 °C
Thoi gian sy 2.0 —24.0 gio
D06 am cho phép 0.010 —0.150 %
Ap suét phun 4.14 — 130 MPa

100

Hinh 2:Kich thuéc mau thir.
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Hinh 3:Tam khuén am.

Kich thuéc mau thir dugce thiét ké nhu Hinh 1
(chiéu day 1.5 mm), véi thiét ké 1ong khuon c6
vi tri vao nhua tai diém P. Trong qua trinh phun
ép, nhiét do nhya (melt temperature) dugc
diéu chinh & 200°C, ap suét phun (injection
pressure) ¢ 30 Kg/cm?. Trong nghién ctru nay,
chiéu dai dat duoc cua san phém s€ duoc thi
nghiém véi cac gia tri nhiét d§ khuon (mold
temperature) thay doi tir 40°C dén 70°C.

Nhiam nghién ctru anh hudng ctia nhiét d6 dén
chiéu dai dong chdy trong long khuon. Ung
v6i moi nhiét d6 khudn va nhiét d6 nhwa, mau
thusé duge do chiéu dai tir vi tri vao nhua
(diém P) dén vi tri xa nhat ma nhua duoc dién
vao long khudn nhu Hinh 3. Trong qué trinh
thi nghi¢m phun ép, nhiét d¢ khuon s€ duoc
gia nhiét vagiam sat thong qua hé thong thi
nghiém gia nhiét khuoén. Mdi truong hop nhiét
dd khuon, cac mau thir s& duge tién hanh thu
thap sau 20 chu ky phun ép tha, sau do 10
mau ké tiép s& duoc ghi nhan gié tri chiéu dai
dong chay. Cac két qua nay s& dugc tong hop
va so sanh.

Hinh 4:M6 hinh chia luéi cho mé phong.

Trong nghién ctru nay, bén canh qué trinh thi
nghiém nham quan sat anh huéng cua nhiét do
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dén kha ning dién day long khuon cta nhya
nong chay, phuong phap mé phong ciing s€
duoc sir dung. Véi thiét ké san phdm nhu
Hinh 2, m6 hinh lu6i ctia long khudén duoc
thuc hién thong qua céc cong cu chia ludi cua
phan mém Moldflow 6.0 v6i két qua lu6i nhu
Hinh 4. M6 hinh ludi c6 s lugng phan tir sau
khi chia lué6i 1a 84078 phan tu.

I1I. KET QUA VA THAO LUAN

1. Anh hwéng ciia nhiét dd khuon dén chiéu
dai dong chay

Trong nghién ciu nay, nhim quan sat anh
huong cta nhiét do dén chiéu dai dong chay
nhua trong long khuoén, qué trinh thi nghiém
va mod phong déu duogc st dung. Vi qué trinh
mo phong, cac thong sd phun ép s& duge cai
dat nhu qua trinh thi nghiém thuc té nhu: nhiét
d6 nhya (melt temperature) duoc diéu chinh &
200°C, ap suat phun (injection pressure) & 30
Kg/cm?. Cac gia tri chiéu dai dong chay nhya
(melt flow length) dugc ghi nhan nhu Bang
2 va so sanh nhu Hinh 5. Két qua so sanh vé
chiéu dai san pham cho thay khi ting nhiét do
khuén, chiéu dai dong chay ting véi cac gia
tri cy thé nhu: khi nhiét d6 khuén ting tir 40°C
1én 70°C, chiéu dai dong chay tang tir 251mm
lén 263mm.
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Hinh 5:Biéu do méi lién hé giita dp sudt phun va
chiéu dai dong chay.

Két qua trén c6 thé dugc giai thich trén sy thay
d6i chiéu day 16p dong dic (freeze layer) nhu
Hinh 1. Khi nhya néng chay vao long khuon,
nhiét d§ nhya long tai vi tri tiép xuc voi thanh
khuén s& giam do qué trinh truyén nhiét vao
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tdm khuon; do do, 16p nhya 16ng tai vi tri nay
khong con da nhiét d6 dé duy tri trang thai
long (d6 nhét s€ tang cao). Do do, 16p ngudi
s& ting dan. Khi dong nhua cang di xa dau
phun cua may ép 16p ngudi nay sé cang day
hon, 1am bé day 10ng khudn giam, han ché kha
nang chay cua dong nhua.

Chiéu day 16p dong dic nay giam khi nhiét do
khuon duoc nang cao do qua trinh truyén nhiét
tu nhya nong sang thanh khuon s€ dugc han
ché. Do do, dong nhya néng it mét nhiét hon.
Trong truong hop nay, d nhét cia ca dong
nhya s& dugc gitr & gia tri thép, nén nhya dé
chay va di chuyén dugc khoang cach xa hon.
Ngoai ra, hién tuwong ngudi cua l6p nhua tiép
xtc véi thanh khudn cling s& giam, tao diéu
kién thuén loi hon cho dong chay nhua.

Thong qua qué trinh m6 phong dong chay
nhra bang phin mém Moldflow 6.0, anh
hudng cia nhiét do khuon dén chiéu dai dong
chay nhwa duoc du doan kha chinh xac. Két
qua mo phong Ve dong chay dugc so sanh véi
san pham thuc té nhu Bang 2. Chénh léch 16n
nhét vé chiéu dai dong chay gitra m6 phong va
thi nghiém 1a4.0 mm. Két qua nay cho thay,
v6i cong cu mo phong Moldflow 6.0, viéc du
doan kha nang dién diy long khudn ung véi
cac diéu kién phun ép thyc té 1a hoan toan kha
thi véi d6 chinh xéac co thé dat dugc 1.46%
chiéu dai dong chay nhua.

Bing 2. Két qud chiéu dai dong chdy nhwa
(L) giita thi nghiém va moé phong.

Nluethdc_) Két qua Két qua
khuon thi nghiém mo phon;
0 ! o
40 G i
Ln=251mm | [p= 252 mm
50 G| ' G
LTN 257 mm Lme = 259 mm
60 G
LTN 260 mm | Lve = 264 mm
70 @ G
Lv=263 mm | Lvp = 267 mm

2. Anh hwéng ciia nhiét do nhua dén chiéu
dai dong chay

Nhim nghién ctru dnh hudng cia nhiét do
nhua dén chiéu dai _dong chay, gia tri nhiét do
khudn duoc giit ¢b dinh & gia tri 70°C bang
hé thong diéu khién nhiét d6 cho khudn. Céc
gi4 tri chiéu dai san pham (melt flow length)
dugc ghi nhan nhu Bang 3 va so sdnh nhu
Hinh 6. Nhin chung, két qua vé chiéu dai san
pham cho thay khi ting nhiét d6 nhya, chiéu
dai dong chay sé tang. Khi nhiét d¢ nhua tang
tir 200°C 1én 280°C(ting 40%), chicu dai
dong chay tang tir 253 mm 1én 332 mm (tang
31,2%).

Bing 3. Anh huwéng ciia nhiét dp nhwa dén
chiéu dai dong chdy nhwa trong phuén phun
ép.

Nhiét do Két qua Két qua
nhua thi nghiém md phong
200 °C 6 .
Lyvp = 257 mm
220 °C G
Lyp = 272 mm
240 °C y G
Lye = 291 mm
260 °C H G .
Lye = 310 mm
G)
Lw=332mm | Lyp= 341 mm

Tuong tu nhu nhi¢t do khuon, két qua trén
6 thé duogc giai thich theo d6 nhét ciia nhwa
néng chay va su thay déi chiéu day 16p ngudi
(freeze layer). Vi truong hop nhiét do nhya
thp, khi chay vao long khuon, nhiét do nhua
10ng tai vi tri tiép xtc véi thanh khudn s& giam
do qua trinh truyén nhiét vao tim khuon; do
do, 16p nhya 16ng tai vi tri nay khong con du
nhiét 46 dé duy tri trang thai 1ong (46 nhot s&
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tang cao), do do, 16p ngudi s& ting dan. Khi
dong nhya cang di xa ddu phun cia may ép
16p ngudi nay s& cang day hon, lam han ché
kha nang chay cua dong nhya.

Hién tuong nay dugc han ché khi nhiét do
nhya dugc nang cao. Trong trudng hop nay,
dod nhot ctua ca dong nhya s€ gidm, nén nhya
dé chay va di chuyén duoc khoang cach xa
hon. Ngoai ra, hién tuwong ngudi ctua 16p nhua
tiép xtc voi thanh khudn ciing s& giam, tao
diéu kién thuan loi hon cho dong chay nhuya.
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Hinh 6:Biéu do moi lién hé gitra nhiét do nhya va
chiéu dai dong chay.

Thong qua qua trinh mé phong, dong chay
nhuya bang phin mém Moldflow 6.0, anh
huong cua nhiét d0 nhya dén chiéu dai dong
chay nhua duoc du doan kha chinh xac. Két
qua mo phong vé dong chay dugc so sanh véi
san pham thyc té nhu Hinh 6. Chénh léch 16n
nhat vé chiéu dai dong chay giita m6 phong
va thi nghiém 1a 9 mm. Két qua nay cho thay,
v6i cong cu md phong Moldflow 6.0, viéc du
doan kha nang dién diy long khuon tng véi
cac diéu kién phun ép thuc té 1a hoan toan
kha thi v&i d6 chinh xac c6 thé dat dugce 3.5%

TAI LIEU THAM KHAO

I

chiéu dai dong chay nhuya.

IV. KET LUAN

Thong qua nghién ctru ndy, chiéu dai ctia dong
chay nhua trong khuon phun ép da dugc khao
sat voi cac nhiét do khuon va nhiét do nhua
khac nhau la khac nhau. Thong qua qua trinh
thi nghiém va do kiém két qua thu dugc, cac
két luan sau duoc rat ra:

- Khi ting nhiét do khuon tir 40°C dén 70°C,
chiéu dai dong chay tang tir 25Imm lén
263mm. Vi két qua nay, co thé dung thong sb
nhiét d6 khuon nhu mét giai phap nham khéc
phuc hién twong khong dién diy long khudn
trong qué trinh phun ép cac san pham nhuwa
c6 thanh mong hodc tai cac vi tri kho dién dﬁy
trong khuon.

- Khi ting nhiét d6 nhya tir 200°C dén 280°C,
chidu dai dong chay ting tir 253mm lén
332mm. Vi két qua nay, nha san xuit c6 thé
dung thong sé nhiét d6 nhuya nhu mot giai
phap nham khéc phuc hién tuong khong dién
day long khuon trong qua trinh phun ép céac
san pham nhya c6 thanh mong hodc cac vi tri
kho dién ddy trong khudn

- Ngoai ra, v6i cong cu md phong Moldflow
6.0, kha nang dién day 1ong khuon c6 thé dugc
du doan khé chinh xac. Diéu nay cho thay voi
phuong phap mé phong, hoan toan cé thé xac
dinh thong sb nhi¢t do khudén cho qué trinh
phun ép nham thoa man yéu ciu chinh: nhua
duoc dién day 1ong khuon.

LOI CAM ON

Nhom tac gid chan thanh cam on sy hd tro vé
kinh phi nghién ctru trong khu6n kho dé tai
nghién ctru cap truong cua Pai hoc Su Pham
Ky Thuat TP. HCM.
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