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TOM TAT

Mot trong nhwng muyc tiéu chinh cua cong nghe ép phun la ndng cao chat lwong cua san
phim nhwa dong thoi rit ngan chu ky ra san pham giam chi phi san xuat Viéc xdc dinh cac
théng s6 qud trinh ép phun toi wu cé anh hidng rdt I6n dén nang sudt, chat lwong va chi phi
san xudt ciia nganh cong nghiép khuén nhua.

Vi vdy, nham gép phan néng cao chat lwong san phdam nhwa bang cdch t6i wu héa cdc théng
$6 ép phun, bai bdo “Ndng cao d¢ chinh xdc kich thiede san phdam nhwa thanh méng bang
phirong phdp két hop mé phéng va thue nghiém” la can thiét.

Bai bdo tién hanh viéc phdn tich mé phong va thue nghiém ép phun san pham nhiea thanh
mong véi cdc théng sé ép khdc nhau. Thie nghiém tim ra dwoc b thong sé ép phun t6i wu dé
san pham ¢6 sai léch kich thudc khéong theo huwdng dong chay (non-flow) la thdap nhat. Bai bdo
da ra dwoc bo thong sé ép toi wu cho san pham thanh mong dang mdt trén ciia bo diéu khién
trinh chiéu. Tir @6 tién hanh ddnh gid két qua mé phong twong iing dé tim ra cdc thong sé g
V6i bé thong sé ép phun t6i wu thiee té. Trén co s d6, bai bdo dé xudt phwong dn mé phong véi
cdc théng sé khdc nhau, bé théng sé nao cé két qua twong iing véi bé thong sé ép téi wu dwoc
dé xudt thue hién.

Tiur khoda: khuon ép phun nhua, quy hoach thuc nghiém, do chinh xac kich thudc, san
phdam nhwa thanh méng.

ABSTRACT

One of the main objectives of the injection molding technology is to improve the quality of
plastic products and shorten product cycles, reduce production costs. The determination of the
optimal parameters of injection molding process has a great influence on productivity, quality
and cost of production of plastic mold industry.

Therefore, in order to improve the quality of plastic products by optimizing the pa-
rameters of injection molding applications experimental planning method, the paper
“Enhance dimension accuracy of a thin-wall plastic part by combining simulation and design
of experiments” is necessary.

The outcomes of this paper are completed the analysis and experimental simulation of a
thin-walled injection molding plastic product with different injection molding parameters. Ex-
perimenting to find out the optimal parameters (the optimal set) for the non-flow dimension
error is lowest, then evaluating corresponding simulation results to the optimum parameters of
the actual injection. As a result, this paper proposes the simulation plans with different param-
eters, the parameters that correspond to the optimal set are recommended to implement.

Keywords: plastic injection molding, design of experiments, dimension accuracy, thin-wall
plastic parts.
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I. GIOI THIEU

Mot trong nhitng van dé quan trong trong
€p phun nhya 1a d§ chinh xac kich thudc san
pham. Kich thudc san pham phu thudc vao ba
yéu to:

— Loai nhya va chat phu gia

— H¢ s co rut khi thiét ké khuon

— Thong sb ép phun

Khi by khuén da dugc hoan thién, chét
luong san pham s& phu thudc vao thong sb
ép phun. Khi d6 kich thudc san pham chi cé
thé diéu chinh bang cach thay dbi thong s ép
phun.

Vi cac loai khuon €p phun va céc vat li€u
nhua thong dung, kich thudc san pham bi anh
hudng boi d§ co rat cia nhya. Trong khi do,
d6 co rat s& thay doi theo cac hudng va vi tri
khac nhau khi thong s6 ép phun thay doi.

Nhiéu cong trinh nghién ctru tap trung vao
nhiing anh hudng quan trong ctia thong sd qué
trinh ép phun dén chét lugng san phém, dac
biét voi san phém mong, nhe va nhd nhu sau:

— Nhitng yéu té anh huong dén cong vénh
cta chi tiét ép phun thanh moéng Gng
dung phuong phéap Taguchi. [1-2]

— MO phong va thuc nghiém dé xac dinh
cac thong s6 ép phun cho san pham
nhya thanh mong. [3]

— Tbi wu héa cong vénh trén san pham ép
phun thanh mdng. [4-5]

Tuy nhién, d chinh x4c kich thudc cua
san phdm thanh mong hién tai chua thé mo
phong trén may tinh dugc. Viéc nghién ctu
dd chinh xac kich thuéc can tién hanh do dac
kich thudc trén cac san pham hoan thién voi
cac thong sb ép khac nhau.

II. THIET KE CHE TAO BQ KHUON
EP PHUN THANH MONG

San pham thiét ké

Hinh 1: San phdm
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Hinh 2: M6 phong ép phun
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Hinh 3: San pham thuc té
III. THY'C NGHIEM BE TiM BQ
THONG SO EP PHUN TOI UU
1. Ap suét 55 bar
Kich thudc bé rong san pham (kich thudc

vudng goc voi dong chdy nhua vao khudn)
theo thiét ké 12 39.27 mm.
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Hinh 4: Kich thuéc bé réng san pham
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O 4p suat 55 bar thi nhiét d6 ép duoc xac
dinh dé lam thi nghiém & cadc muc nhiét do:
190, 195, 200, 205, 215°C. Nhiét d6 duoc diéu
chinh trén may ép phun Shine Well SW-120B.

Tai ap suét nay chi tiét duoc do véi & 4 vi
tri khac nhau la cach miéng phun: 40mm, 60
mm, 80 mm, 100 mm

Biéu db kich thudc bé rong san pham & céc
vi tri khac nhau thay d6i theo nhiét do.
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Hinh 5: Bié}l d6 kich thude bé rong san
pham & ap suat 55 bar

Nhan xét:

- Vay nhan xét dau tién 1a vé6i ap suat 1a 55
bar trong pham vi nhiét d cho phép thi kich
thudce chi tiét bi nhé hon so voi thiét ké.

- V6i sai 1éch nhé nhét tai vi tri cach mi¢ng
phun 40mm tai nhiét d6 200°C véi gia tri
trung binh 1a 0.328 mm. c¢6 diém sai léch rat
16n 1a tai nhiét d6 195°C tai diém cach miéng
phun 100mm Ia 0.874 mm

2. Ap suit 75 bar

O ap suét 75 Bar thi nhiét do ¢p duoc xac
dinh dé lam thi nghiém & cdc muc nhiét do:
180, 190, 200, 205, 215°C.

Tai ap suat nay chi tiét dugc do véi ¢ 4 vi
tri khac nhau la cach miéng phun: 40mm, 60
mm, 80 mm, 100 mm.

D Ve Yt

Hinh 6: S6 liéu kich thude

Véi nhitng két qua thu dugc trén, tong hop két
qua thi v€ dugc biéu do nhu sau:
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Hinh 7: Biéu d6 kich thudc bé rong san
pham ¢ ap suat 75 bar

Nhan xét biéu do:

- C6 thé dé dang nhin thay rang ¢ ap suat 75
bar thi da c6 mot vai diém nhiét do dat duoc
kich thudc nhu yéu cau cua thiét ké ban dau.

- Tai hai vi tri cach miéng phun 40 va 60
mm thi duong cong trung binh kich thude da
cat duong kich thudce thiét ké va nhiét do cang
cao thi kich thudce nay cang tang

- Tuy nhién tai hai vi tri 80 va 100 mm cach
miéng phun thi kich thudce cua chi tiét van
chua dat dén kich thudc nhu yéu cau.

- Tai ap suat 75 bar thi nhiét d6 190 °C 1a
nhiét d0 toi wu nhat

Phan tich tir bang s6 liéu thuc nghiém cho
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thiy sai léch kich thudc thay doi & cac vi tri
khac nhau theo chiéu dong chay nhua, cang xa
cong vao nhuya thi sai 1éch cang 16n.

Tu d6 cho théy, dé c6 dugce kich thude san
pham chinh xac, ngoai viéc mo phong téi wu
héa cong vénh thi can tién hanh thuc nghiém
do dac san phém thuc té.

Nghién ctru dua ra mot s6 van dé can giai
quyét:

- Co su lién hé gitra cong vénh va do sai
léch kich thuéc san pham nhya. Giam
thiéu cong vénh s& gép phan nang cao
d6 chinh xac kich thudec.

- Can ¢6 mot phuong phap du doan sai
léch kich thudc trén may tinh. Cé the
gian tiép nho vao phéan tich cong vénh

TAI LIEU THAM KHAO
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cua san pham.

- Ung dung cac phuong phap thuc nghiém
cung voi mod phong trén may tinh dé
nang cao dg chinh xac kich thudc.

IV. KET LUAN

Bai bao da thuc hién dugc viéc phan tich
mé phong va thuc nghiém ép phun san pham
nhua thanh mong véi cac thong sé ép khéc
nhau. Thuc nghiém tim ra dugc bo thong )
ép phun t6i wu dé san pham c6 sai 1éch kich
thudc khong theo hudng dong chady (non-
flow) 1a thap nhat. Tlr d6 danh gia két qua mo
phong twong Umg dé tim ra cac thong sb tng
v6i bo thong sb ép phun téi vu thuc té. Trén
co so d6, bai bao dé xuat phuwong an mo phong
v6i cac thong s6 khac nhau, bo thong s6 nao
6 két qua twong tmg véi bo thong sé ép ti uu
dugc dé xuét thuc hién.
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