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TOM TAT

Bai bdo trinh bay két qua mé phong dong chay nhwa ciia mét chi tiét mau trén phan mém
NX EasyFill (céng nghé Moldex3D) véi hai phiong én cong phun khdc nhau: cong diém (Pin Point
Gate) ¢ trung tam san phiam va cong canh (Side Gate) ¢ ria san pham. Két qua mé phong cho thdy
phirong an Side Gate cho thoi gian dién day ngdn hon (0,65 s so véi 0,76 s) nhung doi hoi dp sudt
phun 16m hon (khodng 81,7 MPa so véi 49,4 MPa), dong thoi dan t6i dong chay léch va iing sudt
trieot cao hon. Trong khi @6, phwong dn Pin Point Gate mang lai dong chdy cdan bang hon va ton
hao nhiea téi thiéu, nhung gdy xudt hién vét phun & mdt san pham va nguy co nghet khi trén bé mt.
Duea trén phan tich wu nhiege diém, nhém nghién ciru chon phwong dn Side Gate dé dam bao tinh
tham my sdn pham.

T khéa: NX EasyFill; M6 phong dong chay nhia; Cong phun Pin Point; Cong phun Side
Gate; Pac tinh vat lieu nhua.

ABSTRACT

The article presents the results of plastic flow simulation of a sample part on NX EasyFill
software (Modex3D technology) with two different injection gate options: Pin Point Gate in the
center of the product and Side Gate at the edge of the product. The simulation results show that
the Side Gate option gives a shorter filling time (0.65s vs. 0.76s) but requires a larger injection
pressure (about 81.7MPa vs. 49.4MPa), and also leads to a skewed flow and higher shear stress.
Mean while, the Pin Point Gate option provides a more balanced flow and minimal plastic loss, but
causes spray marks on the product surface and the risk of air blockage on the surface. Based on the
analysis of advantages and disadvantages, the research team chose the Side Gate option to ensure
the aesthetics of the product.

Keywords: NX EasyFill; Plastic flow simulation; Pin Point gate; Side Gate; Plastic material
properties. &
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1. PAT VAN PE

Ep phun (injection molding) la mot
trong nhitng phuong phap ché tao san pham
nhira pho bién nhét trong cong nghiép, doi hoi
quy trinh thiét ké khu6n va Iya chon thong s
phtc tap. Viéc b tri cong phun hop 1y va tbi
uu héa thong sd cong nghé 1a yéu t6 then chdt
dé dam bao chat lugng san phém nhua, bao
gdém d6 day khuén, tap chat duong han (weld
line), nghet khi (air trap), va ing suat du. Phan
mém md phong dong chay nhya (mold flow
simulation) 13 cong cu hd tro dic luc trong qua
trinh thiét ké khuon glup dy doan trude cac
khuyét tat tlem an va toi uu vi tri cong phun
ma khong can phai thir nghiém vat 1y tén kém.
Theo Narowski va Wilczynski [1, 2], chét
luong két qua moé phong phu thudc rat manh
vao dit lidu dau vao vé vat lidu va thong s6 qua
trinh.

Phan mém Siemens NX cung cip
module EasyFill tich hop dé mé phong dong
chay nhya ngay trong moéi truong thiét ké
CAD. NX EasyFill cho phép tao ludi tu dong
3D tir m6 hinh CAD [3, 4, 5], st dung thu vién
vat liéu nhua phong pht (hon 5000 loai) va mo
phong da ctra cong mot cach tryc quan. Phan
mém nay hd tro danh gia cic hién twong nhu
hoan thanh khudn, ap suét ép, nhiét do phoi,
duong han va nghet khi. Bai bao nay trinh bay
két qua mo phong ciia mot chi tiét nhya (mau
6p dién thoai) voi hai vi tri cong phun: cong
diém ¢ trung tAm va cong canh & ria. Sau khi
phan tich két qua: thoi gian day, ap suit phun,
vi tri duong han/nghet khi, nhiét do bé mat,
ung suét truot, cac tac gia da so sanh uu, nhugc
diém cta hai phuong an.

2. PHUONG PHAP NGHIEN CUU

NX EasyFill cho phép ngudi thiét ké d&

dang thiét 1ap mo phong chi v6i mot vai thao
tac, dong thoi hd tro danh gia cac 15i gia cong
thong qua mé phdéng va truc quan hoa dong
chay nhya. Nho tich hop chat véi NX, phuong
phap nay giup nhanh chéng xéac dinh cac khuyét
tat tiém an nhu short-shot, air trap, weld line Vé
cling cho phép t6i wu hoa vi tri cong, thong s6
phun som trong giai doan thiét ké. Dé dam bao
tinh khach quan, cac két qua moé phong duogc
d6i chiéu theo tiéu chi ky thuat (fill time, gate
pressure, melt front temperature, v.v.) cho ting
phuong an.

M5 hinh thir nghiém dugc 1ap trén phan
mém NX véi module EasyFill Analysis (cong
nghé Moldex3D), st dung m6 hinh CAD chi
tiét san pham mau 6p dién thoai. Quy trinh mo
phong gém viéc lya chon vat liéu nhua, céng
phun (gate) va cac thong sé phun ép tiéu chuan.
NX EasyFill tu dong tao ludi 3D tir mo hinh
CAD ma khong can thao tac chuyén doi thu
cong, dong thoi cung cap thu vién vat liéu 16n
dé chon (cu thé céc thong s6 luu bién, nhiét cua
vat liéu.

Hinh 1. Pin Point Gate dat tai trung tam mat diic
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Hinh 2. Side Gate dat o canh san phcfm
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Trong ndi dung nghién ctru nay, cac tac
gia da thiét 1ap hai phuwong an vi tri cong: (1)
Pin Point Gate dat tai trung tam mat dtc (Hinh
1); (2) Side Gate dit & canh san pham (Hinh 2).
Céc diéu kién van hanh nhu nhiét do nong chay
(gan 240°C), nhiét do khuon (80-100°C) va ap
suat phun duoc gia dinh giéng nhau giita hai
phuong 4n dé so sanh tuong ddi. Sau khi chay
md phong lap day (fill analysis), phan mém thu
thap két qua cac chi tiéu: thoi gian dién day, ap
suét tai cong, nhiét do bé mat san pham khi day
khuon, vi tri tiém 4n xay ra nghet khi va duong
han, cling nhu ing suét truot cuc dai trong qua
trinh day day.

Hinh 6. Ung sudt trueot tai thoi diém phun

3. KET QUA MO PHONG

Hinh 7. Vi tri nghet khi

A .
Hinh 3. Thoi gian dién ddy

Hinh 8. Vi tri dwong han xudt hién

* Phuong an 1 — Pin Point Gate: Vi tri
cong phun ¢ gitta san pham dan t6i dudng di
ctia dong chay dan déu tdi cac goc. Két qua cho
thdy thoi gian dién day khudn khoang 0,76 s
(Hinh 3), 4p suat phun tai cong khoang 49,38
MPa, nhiét d6 bé mit san pham khi day khoang
87 °C (Hinh 4) va nhiét d6 nhya khi phun ¢

Hinh 4. Nhiét @6 bé mat khi dién ddy

- mit trude san pham 1a 235-237 °C (Hinh 5).
/\ _E Ung sut truot cuc dai trong san phém tai thoi
| g diém phun khoang 0,03-0.40 MPa (Hinh 6).
Mo phéng ciing nhan dién vi tri tiém an xay ra
_I nghet khi & gan mit trén (Hinh 7) va duong han
' xuét hién ddi ximg xung quanh trung tdm san
Hinh 5. Nhiét d¢ khi phun ¢ mdt trudc phdm (Hinh 8). Uu diém cua phuong 4n nay 1a &~
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ludng chay nhya dugc dién dy can bang (cac
gdc san pham day cung luc), kénh dan ngin va
hiéu qua vat li¢u cao; nhugc diém 1a dau phun
nam & trung tim mat san pham, dong thoi cé
nguy co xuét hién khuyét tat nghet khi trén bé
mat (Hinh 7).

Hinh 9. Thoi gian dién day

%N

Hi?iil

Hinh 10. Ap sudt trén bé mdt san pham
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Hinh 11. Nhiét dp bé mdt khi dién day

Hinh 12. Ung sudt trueot tai thoi diém phun

Hinh 13. Vi tri nghet khi

&

Hinh 14. Vi tri duwong han xudt hién

« Phuong an 2 — Side Gate: Vi tri cong
phun & canh san pham tao ludng chay léch vé
mot phia. Thoi gian dién day giam xudng 0,65
s (Hinh 9), nhanh hon phuong an 1 do khoang
cach ngin dén cac ving san pham; tuy nhién ap
sudt can thiét ting 1én khoang 81,71 MPa (Hinh
10). Nhiét d6 bé mat khi day dat 120 °C (Hinh
11), 16n hon dang ké so v6i phwong an 1, chi ra
rang nhiét d6 nhya cao hon va dong chay bat
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cin bang gdy ma sat nhiét cao hon. Ung suit
truot cuc dai 1én to1 0,50 MPa (Hinh 12), cao
hon phuong 4n Pin Point do gradient ap suat
16n. Hinh anh mé phong cho thy cac khuyét
tat nghet khi dugc gom vé khu vuc cubi luéng
& phan lung san pham (Hinh 13), khong xuat
hién trén mat ngoai; duong han c6 xu hudng
1éch mét phia. Uu diém cua Side Gate 1a khic
phuc duoc van dé vét phun & mit chinh cta san
phém va han ché khi bi ket & mat quan sat duoc.
Nhuoc diém 1a dong chay khong can bang, can
ap suat phun 16n va c6 thé tao ra duong han
khong dbi xtmg (Hinh 14).

So sanh gifta hai phuong an: phuong
an Pin Point Gate yéu ciu ap suat thip hon va
kinh té t&t hon (it hao hut vat li¢u runner hon),
cho ludng chay can bang hon, tuy nhién lai dé
lai vét phun & chinh gitra san pham. Nguoc lai,
Side Gate rut ngin thoi gian phun nhung doi
hoi ap suét phun cao hon va dong chay léch,
dong thoi dong khi ket duoc gom vé phia mit
sau san pham dem lai tinh thim mi cho san
pham. Can ctr két qua mo phong va céc tiéu chi
thAm my, nhom nghién ciru quyét dinh wu tién
phuong 4n Side Gate dé dam bao tinh thim mi
clia san pham.

4. THAO LUAN

Két qua mo phong cho thay rd sy danh
d6i giira hai giai phap cong phun. Vé thoi gian
dién day, Side Gate gitip giam khoang 14 %
thoi gian so v6i Pin Point, nho ludng phun ngén
hon. Tuy nhién, 4p suat phun yéu cau ting cao
(ting xap xi 65 %) cho thiy Side Gate tao ra
dong chay bat can ddi, can lyc ddy 16n hon. Ap
sudt phun cao c¢6 thé din dén hao mon khuon
nhanh hon va tiéu ton nang lugng hon. Bdi véi
nghet khi (air trap) va duong han (weld line),
NX EasyFill ¢6 kha ndng xac dinh va danh gia
cac ving nay trong qua trinh ddy day. Mo phong
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cho thiy cbng tam d& tao duong han ddi xtng
va khi ket trén mit quay ra, trong khi cong canh
gom khi vé phia lung san pham, do d6 khong
gdy 13i nhin thay trén bé mat chinh. Diéu nay
cho thay Side Gate c6 uu thé vé ngoai quan,
mic du k¥ thuat khong ti uu bang. Nhiét do bé
mit san pham cao hon rd rét trong phuong an
Side Gate (120 °C so véi 87 °C) cho thdy dong
chay cao nhiét va ma sat 16n hon khi ludng
nhua di chuyén sau vao khuon. Sy khac biét
nay c6 thé anh huong dén dic tinh co 1y cua
vat liéu va thoi gian 1am ngudi (cooling). Cudi
cling, ing sudt trugt (shear stress) cuc dai c6 xu
hudéng cao hon ¢ Side Gate (0,50 vs 0,40 MPa),
do gradient 4p suit 16n hon, diéu nay co thé
khién bé mat san phém dé bi phéng rop hoac
tao vét mon.

Pin Point Gate c6 wu thé vé mat ky
thuat (flow can bang, ap suat thap, chi phi thap)
nhung bét loi vé thAm my (xuét hién vét phun
ngay trung tim). Side Gate nguoc lai dat thim
my cao nhung phai danh d6i v6i ap suat va ing
suét 16n hon. Két qua nay twong tu voi nhan xét
trong tai liéu: ap suat phun ctia cong tam it hon
céng canh va c6 loi hon vé kinh té, tuy nhién
cong & tam d¢é lai vét phun anh huong dén tinh
tham mi. Do vay, trong trudng hop san pham
yéu cAu tinh thim mi, Side Gate la lya chon
thich hgp hon.

5.KET LUAN

Bai bao di trinh bay phan tich chi tiét
hai phuong 4n b tri cong phun cho mot chi tiét
nhua trén phan mém NX EasyFill. Két qua mo
phong cho thdy phuong 4n Pin Point Gate tao
ra dong chay can bang voi p sudt phun thip va
it hao hut vat liéu, nhung nhugc diém 1a dé lai
vét phun & tim san pham va tiém an hién tugng
nghet khi mat ngoai. Trong khi do, Side Gate
rat ngan duoc thoi gian dién ddy va an duoc
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khuyét tat khi, tuy nhién doi hoi ap suét cao hon
va dong chay bi 1€ch. Can cu céc tiéu chi trén,
nhém nghién ctru lya chon Side Gate dé ti uu
tinh tham mi cua san pham. <
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