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ABSTRACT

The plastic injection molding process is very complicated and there are
many defects encountered such as warping, not filling, black burning. In
particular, the incomplete filling defect often occurs when pressing thin-
walled plastic products. Most manufacturing engineers have used trial and
error to set settings for a number of specifications, including melting
temperature, injection pressure, injection velocity, and often depending on
their experience. All that wastes time and does not optimize the
specifications. In this study, the plastic filling rate of thin-walled injection
molds was determined by simulation using SolidWorks software. The
Taguchi method is used to predict the filling rate of resin in the cavity of the
mold. The SolidWork simulation results show that the plastic filling rate in
the thin-walled plastic injection mold is strongly influenced by design
variables. This result is also determined by signal/noise analysis, analysis of
variance, and regression analysis. The optimal value of the plastic filling
ratio into the thin-walled plastic injection mold cavity is gained 0,59.
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TOM TAT

Qué trinh ép phun san phim nhua xay ra rat phuc tap va xudt hién rat nhiéu
khuyet tat gap phai nhu cong vénh, khong dién day, chay den. Trong do,
Kkhuyét tat khong dién day thudng hay xay ra khi ép cc san pham nhya thanh
méng. Hau hét san xuat cac ky su da sir dung phuong phap thir sai dé cai dat
cho mot s6 thong s6 k¥ thuat, bao gdm nhiét d6 nong chay, ap suét phun, van
téc phun va thuong phu thudc vao kinh nghiém cua ho. Péu d6 gay lang phi
thoi gian va khong toi uvu dugc cac thong sé k¥ thuat. Trong nghién ctru nay,
ti 16 dién day nhua vao 1ong khuén ép phun dang thanh méng duoc xac dinh
b&i mo phong bang phan mém SolidWorks. Phuong phap Taguchi duogc st
dung du béo ti 1& dién day nhua vao trong 1ong khudn. Két qua mé phong
SolidWorks chi ra ti 1¢ dién diy nhua vao long khudn ép phun nhya dang
thanh mong bi anh hudng manh béi cac bién thiét ké. Két qua nay con duoc
xac nhan boi phan tich tin hidu/nhiéu, phan tich phwong sai, phan tich hoi
quy. Gia trj toi wu cta ti 1¢ dién day nhya vao long khuon ép phun nhya dang
thanh mong dat dugc la 0,59.
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1. Giéi thiéu

Cong ngh¢ phun ép nhya la cong nghé phun nhya nong chay vao trong long mot khuén dong kin véi
ap luc cao va toc d6 nhanh bang mot luong nhya xac dinh, sau thoi gian ngan, san pham dugc dinh hinh,
va khi dat dén nhiét do nhét dinh theo yéu cau ky thuat, san pham duoc 1ay ra ngoai, két thuc chu ki
phun ép mot san pham. Trong qua trinh phun ép nhwa vao khuon vé6i san phdm nhwa thanh moéng (san
pham c6 bé day dudi Imm), nhimng 16p nhya tiép xtic v6i bé mit ctiia khudén nhya (bé mit khudn ¢ nhiét
d6 thap hon) s& dong lai. Qua trinh dong lai & bé mac tiép xtc v6i khudn s& lam giam ap lyc cua dong
nhwa 1am cho nhya s& khong dién ddy duoc long khudn gay nén khuyét tat khong dién day [1]-[3]. Dé
cai thién viéc dong lai cua dong nhya do mét nhiét, trong nghién ctru [4], [5] sir dung bién phap néang
cao bé mat 1ong khudn. Chon loai vat liéu khong phu hop, qua trinh cai dat ¢p phun chwa t61 uu, thiét
ké khuén va cac phan khac chwa hop gay ra khuyét tat khong dién day ctng dugc nghién ciru [ [6]. Nghién
clru ciia Moayyedian, M.; Abhary, K va Marian, R [7] xac nhén duong dan nhya va yéu t6 céng vao anh
hudng t6i kha ning dién day long khuon. Shen va cong su [8] chi ra viéc gia ting nhiét d6 ciia dong
nhwa dan dén viéc dién day dé dang hon. Nghién ctru [9] chi ra rdng khi ting ap suét phun 1én cao hon,
nhiét d6 bé mat khudn ting va nhiét d6 dong nhwa ting s& lam giam dwoc khuyét tat khong dién day.
Do vay, tac gia lya chon 4 yéu t6 dau vao dé nghién ctru bao gém: nhiét d6 khuon, nhiét do dong nhuya,
ap suat phun tdi da va thong sb k¥ thuat cong vao dugc trinh bay ¢ bang 3.1.

Khac védi cac nghién ctru trude, trong nghién ctru nay phuong phap Taguchi [10]-[13] dugc st dung
dé du bao ti 1¢ dién day khuon trong long khudn ép phun nhwa dang thanh mong. Nhitng phan con lai
ctia bai bao: thiét ké mo hinh va phuong phap Taguchi duge trinh bay trong phan 2, két qua va thao luan
dugc trinh bay trong phan 3, két luan dugc trinh bay trong phan 4 va cudi cung 1a tai liéu tham khao.

2. Thiét ké mé hinh va phwong phap taguchi
2.1. M6 hinh phén tich
Trong nghién ctru ndy, md hinh 3D dung dé nghién ctru vé ti 1¢ dién diy nhya vao long khudn san

pham dang thanh mong nhua sau khi thiét ké trén phan mém 3D solidwork c6 hinh dang nhu hinh 1.
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Hinh 1. M6 hinh 3D dimng phdn tich kha nang dién day ~ Hinh 2. Bdan vé 2D ciia mé hinh va kich thuéc co
dong nhua ban cua san pham

Véi san pham c6 kich thudc 180x30x0,8 dugc trinh trén ban vé 2D nhu hinh 2. Ngoai san pham
nhya, mé hinh con c¢6 cudng phun, kénh dan, céng phun ciing dugc trinh bay nhu hinh 2. Trong d0, kénh
dan nhua c6 kich thude 13 nira hinh tru véi R=2 va chiéu dai L=20, cudng phun v&i vi tri nhua vao khuon
c6 duong kinh 13 2,5mm, chiéu dai 50mm, d6 con cudng phun 1a 4°. Céng nhuya vao khudn co két cau la
ntra hinh tru chiéu dai 0,5mm dugc trinh bay nhu hinh 3 va Puong kinh cong vao D 13 yéu t6 thay ddi
trong nghién ctru nay.
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Vi tri cong nhwa dién vao 1ong khuon

Hinh 3. Két cdu cong nhiea dién vao long khuén
2.2. Théng so cai ddt va phén tich
Vit liéu nhya ABS (Acrylonitrile Butadiene Styrene) dugc tin dung trong nghién ctu. Pay 1a loai
vat liéu nhya thugc nhom polyme vo dinh hinh (Amorphous). Vit liéu ABS c6 do on dinh nhiét tot va
dd nhot nong chay trung binh. Cac san pham duc bang nhua ABS ¢6 d6 cimg bé mat cao, cau truc chiéu
on dinh, do bén va khang hoa chat, va dé dang dinh hinh va xur ly. Cac thong so chi tict ve vat liéu duoc
trinh bay chi tiét ¢ bang 1
Bang 1. Théng so chi tiét vit liéu ABS

Dat tinh vat li Gia tri
Nhiét 6 hoa thiy tinh (Glass Transition Temperature) 100.00 °C
Do dan nhiét (Thermal Conductivity) 1,8.104(1/°C)
Modun dan héi (Young Modulus) 2250 (Mpa)
Hé sb Poisson (Poisson’s Ratio) 0,39
Khdi luong riéng (Density) 1,02 g/cc
Nhiét d6 nong chay thap nhat (Min melt temperature) 200°C
Nhiét d6 nong chay cao nhat (Max melt temperature) 280°C
Tbc d6 dong chay 10n nhat (Max shear rate) 50000 (1/s)
Ung suét truot 16n nhéat (Max shear stress) 300000 Pa

Qua trinh phén tich dong chay dugc thyc hién trén phan mém Solidwork. Cac thong sb cai dit chung
va khong doi d€ mo6 phong dong nhya trinh bay ¢ bang 2. Qua trinh chia ludi phén tich dang tam giac
véi kich thude 0,5mm dat dugce 112079 niat va 371098 phan ti tam giac.

Bang 2. Thong sé co ban khi cai dat mé phong

Thong s6 cai dit md phong Gia tri
Dang chia lu6i (Solid Mesh; Triangle size) 0,5 mm
Thoi gian dién day (Filling time) Auto
Diém chuyén tir trang thai dién day sang trang thai nén (Flow/pack switch point in 100%

filled volume)

Téc do dong chay phun ép 16n nhét (Max. Inject Flow Rate) 194 ccls
Puong kinh vi tri nhya vao khuén 2 mm
Ap suit khi trong long khuén (Cavity Initial Air Pressure) 0,1 MPa

2.3. Phwong phap Taguchi.

Dé t6i wu hoa cac dic tinh kha niang dién day dong nhura, trude hét cac mé hinh toan hoc phai thiét
1ap, sau d6 phuong phap tdi wu hoa dugc sir dung. Tuy nhién, néu sai s6 cia mé hinh toan hoc qua 16,
két qua t6i uu hoa khong thé chip nhan. Do do, trong nghién ciru nay di st dung phuong phap Taguchi
(TM) trong phin mém Minitab tao mang truc giao dé tdi wu héa nghién ctru ti 16 dién day (1) trong long
khudn. Do do, nghién ctru s€ tap trung ing dung cong cu Computer assited Engineering (CAE) dy doén
két qua ti 1¢ dién day long khuon va Phuong phap Taguchi [14]-[17] nham phan tich t6i uu hoa qua két
qua. Thong qua md phong trén phan mé rong Plastic ciia phan mém Solidwork dé du bao ti 18 dién day
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nhya vao long khudn. Sau do, ing dung phan mém Minitab phan tich két qua theo phuong phap Taguchi
dé danh gia toi uvu.

Ti lé dién day KQ =

Ham muc tiéu “cang 16n cang tot” [18]-[21]:

s/N :—10Iog(% L
i=l Yj

Thé tich dién day thuc té

Thé tich sdn phdm

)

)

Trong do Yi 1a s6 lidu trung binh quan sat dugc ¢ thi nghiém thér i, n 13 s6 lan do trong mot thi

nghiém:

Céc budc thuc hién trong nghién ctru ndy nhu sau:

Budc 1: Chon cac tham sb két hop ti wu héa cho cac dic tinh dau ra.
Budc 2: Thiét ké cac yéu t6 kiém soat va mirc d6 cua chung.
Budc 3: B6 tri mang tryc giao L27
Budc 4: Tién hanh mo phong va thu thap dir liéu mé phong.

Budc 5: Phan tich S/N.

Budc 6: Phan tich hdi quy.

Budc 7: Phén tich phuong sai (ANOVA).

Budc 8: Phén tich két qua trung binh va két qua dy doan.
Budc 9: Xac minh két qua.
Uu diém cua phuong phap Taguchi bao gom it m6 phong bang cach st dung cadc mang truc giao va
kha ning giam thiéu anh hudng cua cac tham sé khong thé kiém soat dugc. Hon hét, n6 1a mot phuong
phéap don gian va dé sir dung.

3. Két qua va thao luin

Céc bién dau vao va mirc d6 cua ching trong nghién ciru nay dugc trinh bay trong Bang 3. Pau tién,
A 1a ky hiéu ctia nhiét 36 khuén véi 3 mic 1an luot 1a 40, 60 va 80, don vi °C. Thit hai, Nhiét do dong
nhua 1a B vdi 3 cép lan luot 1a 200, 220, 240, don vi °C. Thit ba, Pudng kinh ctia céng nhyua vao san
phém laCvoi3 cép lan luot1a 0,5, 1 va 1,5, don vi mm. Cudi cung la ap sut phun vao ky hiéu 1a D,
don vi 1a MPa véi 3 cép tuong Gmg nhu sau: 60, 70, 80.

Bang 3. Thong s6 dau vdo nghién ciru

TT Théng sb Mikc 1 Mikc 2 Mikc 3
A Nhiét d6 khuon (°C) 40 60 80
B Nhiét d6 dong nhya (°C) 200 220 240
C Puong kinh D cia céng vao nhya (mm) 0,5 1 1,5
D Ap suit ph}ln (MPa) 60 70 80

Sau khi sir dung phan mém Minitab va dya trén cac bién duoc thiét ké trong Bang 3, nghién ctru da
thyc hién 27 truong hop m6 phong hoan toan khac nhau nham phuc vu cho viée t6i wu. T4t ca duoc trinh

bay trong Bang 4. Két qua md phong ti 18 dién diy ciing dugc thé hién trong bang do.

~Theo Bang 4, viéc thay dbi cac bién da}l vao lam cho ti 1¢ dlg:n day nhwa vao long khuon thay dbi.
Keét qua cta 27 trudng hop la khac nhau, déu do chiung to bien dau vao cé anh hudng toi két qua.

Bang 4. Mdng truec giao L27, Két qud mé phong va ti 16 S/N

STT A B C D KQ SIN
1 40 200 05 60 0,154 -16,2367
2 40 200 1 70 0,341 -9,35011
3 40 200 15 80 0,415 -7,63019
4 40 220 0,5 70 0,279 -11,1002
5 40 220 1 80 0,490 -6,1952
6 40 220 15 60 0,378 -8,44765
7 40 240 0,5 80 0,428 -7,37395
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8 40 240 1 60 0,440 -7,12506
9 40 240 15 70 0,540 -5,35533
10 60 200 0,5 60 0,167 -15,563
11 60 200 1 70 0,353 -9,03875
12 60 200 15 80 0,428 -7,37395
13 60 220 0,5 70 0,291 -10,7208
14 60 220 1 80 0,515 -5,76511
15 60 220 15 60 0,403 -7,89422
16 60 240 0,5 80 0,453 -6,88309
17 60 240 1 60 0,453 -6,88309
18 60 240 15 70 0,565 -4,964
19 80 200 0,5 60 0,179 -14,9379
20 80 200 1 70 0,378 -8,44765
21 80 200 15 80 0,465 -6,64769
22 80 220 0,5 70 0,316 -10,0084
23 80 220 1 80 0,540 -5,35533
24 80 220 15 60 0,415 -7,63019
25 80 240 0,5 80 0,490 -6,1952
26 80 240 1 60 0,478 -6,4185
27 80 240 15 70 0,590 -4,58955
3.1. Phén tich tin hi¢u/ nhiéu (S/N).
Bang 5. Bang ddp 1ng ti 1¢ tin hiéu/nhiéu (S/N)
Level A B C D
1 -8,757 -10,581 -11,002 -10,126
2 -8,343 -8,124 -7,175 -8,175
3 -7,803 -6,199 -6,726 -6,602
Delta 0,954 4,382 4,276 3,524
Rank 4 1 2 3

Gia trj trung binh cua S/N dbi v6i mdi bién & mbi muc dwoc trinh bay trong Bang 5. Delta dugc tinh
bang gia trj 16n nhét trir di gia tri nho nhit ciia S/N trong cot thir 2 dbi v6i bién A, cot thi 3 dbi v6i bién
B, cot thir 4 dbi véi bién C va cot thir 5 dbi v6i bién D. Tai bang 5, hang Rank thé hién 1a mirc d6 anh
huéng ciia cac bién dau vao. O day bién B xép thir 1, bién C thir 2, bién D thir 3 va bién A xép thu 4.
Béng gié tri nay con dugc sir dung dé v& biéu d6 phan tich S/N duoc thé hién trong Hinh 4. N6 cho thiy
ba bién 14 Nhiét d6 dong nhya (B), Pudng kinh cong vao (C) va Nhiét do khudn (D) anh huéng manh
dén ti 1é dién day dong nhya vao long khudn. Trong biéu do, truc x biéu thi gia tri cic mic cua ting
bién va truc y 1a gia tri trung binh ciia S/N. Gia trj 16n nhét trén truc y biéu thi trong biéu d6 ung véi
mue trén truc x 12 mae toi wu cla ting bién, vi vay muc t8i wu cua bién két hop ¢ day la A3B3C3D3.

Main Effects Plot for SN ratios
Data Means

A B C D

Mean of SN ratios
. ) 9‘0 1

40 60 80 200

Hinh 4. Biéu dé SIN

220 240 05 L0 15 60 70 80
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D dbc cuia d6 thi cang 16n cho thiy rang cac bién thiét ké anh huong dén ti 18 dién day dong nhua
vao long khuon cang 16n. Véi the hién cia hinh 4, bién B ¢6 anh hudng 16n nhat dén ti 1€ dien day dong
nhya vao 1ong khuon, tiép theo 1a bién C, sau d6 1a bién D va cudi cung bién A.

3.2. Phén tich trung binh.

Bang 6. Bdng gid tri trung binh theo tirmg mirc cia timg bién

Level A B C D
1 0,3850 0,3201 0,3062 0,3408
2 0,4030 0,4030 0,4431 0,4057
3 0,4279 0,4928 0,4666 0,4693
Delta 0,0428 0,1727 0,1603 0,1285
Rank 4 1 2 3

Gi4 tri trung binh cia ting bién theo timg muc dugc trinh bay trong Bang 6. D¢ léch gia tri trung
binh duoc tinh bang gia tri 16n nhét trir di gi4 tri nho nhét cta gia tri trung binh trong ot thir 2 cho bién
A, cot thir 3 cho bién B, cot thir 4 cho bién C va cot 5 bién D. Bang gia tri ndy con dugc st dung dé v&
biéu d0 gi tri trung binh theo mirc ciia timg bién dugc thé hién trong Hinh 5. N6 xac nhén ring ba bién
B, C va D anh hudng cang manh tdi ti 1& dién day dong nhya vao long khuon khi d6 doc cang 16n.

Main Effects Plot for Means

Data Means
A B C D
0.50
0.45
=
=
-
&
=
-
< 040 /
=
-
&
=
0.35
0.30
40 60 80 200 220 240 05 1.0 15 60 70 80

Hinh 5. Biéu do gi4 tri trung binh theo mec cia ting bién

Trong db thi, truc x thé hién murc cua ting bién va truc y 12 gia tri trung binh cua timg bién theo ting
muc. Cac dinh cta d6 thi xac dinh gia tri toi uu cta bién thiét ké. Do do, murc toi wu cta bién két hop 1a
A3B3C3D3.

3.3. Phén tich twong tdc.

Interaction Plot for SN ratios

Data Means
200 220 240 60 70 80
5
- o A
s o s 10 — 4}
A — 6
5| == 80
-5
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0 ="~ —— 200
Pl B — 220
5 - 240
5
or mr o o ad C
10 0
R C — .0
15| ==s LS
5 . D
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10 :.:-—- —a— 60
D —a— 70
P

Hinh 6. Biéu do twong tic S/N

JTE, S6 76, 04/2023 101


https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham K§ thuat Thanh phé H6 Chi Minh
Website: https:/jte.ncmute.edu.vn/index.php/jte/index
Email: jte@hcmute.edu.vn

JTE

HCMUTE
ISSN: 1859-1272

Interaction Plot for Means

Data Means
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Hinh 7. Biéu do tuwong tdc trung binh

Hinh 6 cho thiy biéu d6 twong tac dugc vé giira cac bién dau vao va tin hiéu dau ra. Biéu d6 nay co
thé nghién ciru cic hiéu ing tuong tac giira cac bién da chon. Tuong tac duoc cho 13 ton tai, néu mdi
quan hé¢ dugc thé hién bémg cac duong khong song song va mdi quan h¢ duong song song chi ra réng
khong co6 mdi quan hé nao ton tai gitra cac tham s6 do, Trong biéu dd twong tac nay, quan sat thiy ring,
ton tai cac _duong khong song song gitra tat ca cac bién da chon, diéu nay cho thay riang viéc lua chon
cac bién dau vao 1a rat quan trong dé nghién ctru qua trinh theo cach kha thi hon. Hinh 7 cho thay cac
bién dau vao duogc v& biéu dd twong tac véi gia tri dau ra. Trong tuong tac nay, quan sat thay rang ton
tai cac dudong thang khong song song giita cac bién da chon cho thay viéc liwa chon cac bién dau vao l1a
rt quan trong dé nghién ctru qué trinh theo cach kha thi hon.

3.4. Phén tich phwong sai.

ANOVA cho céc phan hoi dau ra dugc liét ké trong bang 7. Bang nay trinh bay béc tu do, tong binh
phuo‘ng, phan tram dong gop, binh phuong trung binh, thiét dinh F va thiét dinh P cua phuong trinh hoi
quy, sai sO va téng. Phan traim déng gop cua A 1a 2,35%, B 14 37,93%, C la 38,08%, D la 20,98%, sai
s0 1a 0,66%. Binh phuong trung binh ctia A 1a 0,004165; B 1a 0,067180; C 1a 0,067455; D la 0,037168
va sai s6 12 0,000130. Gia tri P tiét 16 réng cac tham sé dau vao anh hudng manh mé dbi véi ti 1é dién
day nhua vao 1ong khuon, vi gia tri P bang “0’.

Bang 7. Biéu do Phdn tich phwong sai

Source DF Seq SS Contribution Adj SS Seq MS F-Value P-Value
A 2 0,008331 2,35% 0,008331 0,004165 32,07 0,000
B 2 0,134359 37,93% 0,134359 0,067180 517,28 0,000
C 2 0,134909 38,08% 0,134909 0,067455 519,40 0,000
D 2 0,074336 20,98% 0,074336 0,037168 286,19 0,000
Error 18 0,002338 0,66% 0,002338 0,000130
Total 26 0,354272 100,00%

Két qua phan tich ANOVA phu hop tt v6i két qua phan tich tin hidu trén nhidu. C6 nghia 1a bién C
c6 anh hudng nhiéu nhat dén bién B, bién D va cudi cung la bién A.

Bang 8. Bang tom tdit Phan hoi tir phan tich

S

R-sq

R-sq(adj)

PRESS

R-sq(pred)

0,0113961

99,34%

99,05%

0,0052598

98,52%

Bang 8 da chi ra R-sq 1a 99,34%, R-sq(adj) la 99,05%, R-sq(pred) la 98,52%.
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3.5. Phwong trinh hoéi quy.

KQ = -1,4081 + 0,001071A + 0,004319B + 0,6136C +0,006426D — 0,2266C*C (3)

Phuong trinh hdi quy két qua dién day thu duoc nhu duge viét trong cong thic (3). Tir phuong trinh
nay, gia tri du doan cua dién ddy thu dugc véi cac tham s két hop A3B3C3D3 14 0,63877. Gia trj tbi
wu thu duge 14 0,59, sai sd gitra gia tri dy doan va gia tri ti wu 1a 4,877%.

D) thi thing du ddu ra duoc trinh bay nhu trong Hinh 8 thé hién d6 thi hdi quy dugc tao ra trong qua
trinh phat trién cac mo hinh thuc nghiém cho ti 18 dién ddy nhya vao long khudn phun ép dang thanh
mong. Biéu do xéc suat théng thuong ctia phan du cua ti 1¢ dién ddy nhwa vao long khudn phun ép dang
thanh mong nam sau mot duong thang véi hau hét cac diém & phia trén ciia dudng thang. Biéu d6 1a mot
duong cong hinh chudng cho thdy sy phan bd ctia phan du c¢6 trong sb cho téng s6 27 mod phong. Phan
du tao ra tr mé hinh thuc nghiém duoc phat trién so voi tht tu quan sat vé biéu dd hitu ich hon trong
viée xac dinh két hop du vao anh huéng dén két qua.

Biéu d6 thing duw

Biéu dd phin phéi chuin Biéu dd 1éch chuin

B "

I
E a0 e =

g o En 0.01
= AF] s

- Y = 000
= o

By A b 0.01

el T om

002 001 000 001 002 02 03 04 05 06
Gid tri thing dw Gia tri dién day
Biéu dd Histogram PBifu 36 so sinh

0.02

3 ool

T 000

= 001

0.0

2 ) T ) 3b.f.Q-nn. e
Q. o '\. N '\. %
Q‘Q QQ @ @ & @ @ ;

Thi tw quan sat

Gia tri thing dw

Hinh 8. Biéu do thang du cua két qua dién day
4. Két luan.

Bai nghién ciru ndy di trinh bay va thao luan vé cach tdi wu hoa ti 1& dién day nhwa vao long khudn
ép nhya san pham dang nhiya mong cta vat liéu ABS. Cac két qua md phong chimg minh ring cac bién
thiét ké anh huong dén ti 1¢ dién day nhwa vao 1ong khuon ép nhya. Véan dé duge xac minh bang phan
tich Taguchi, ANOVA, phan tich tin hiéu nhiéu (S/N), phén tich hoi quy phi tuyén duoc ap dung dé tdi
uu hoa ti I¢ dlen day nhya vao long khudn ep nhwa. Cac bién bao gdm: nhiét do khuén, nhiét 46 dong
nhuwa, 4p suét phun va duong kinh cong vao nhwa di dugc phén tich bi phin mém Solidworks. Phan
tich Taguchi ciing duoc sir dung dé chon két qua ti 18 dién day nhwra vao long khudn ép nhua 16n nhit.
Phén tich hdi quy va ANOVA c6 d6 1éch nho so voi két qua ciia phan tich phdn mém. Ti 1¢ dién day
nhwa vao 1ong khuon ép phun dang thanh mong c6 gia trj ti wu dat duoc 0,59. Két qua mé phong cho
thdy su thay d6i cia Puong kinh cdng vao (C) anh hudng dang ké dén mg sudt dén ti 1é dién day nhya
vao 1ong khuén ép phun dang thanh moéng, tiép theo 1a nhiét do dong nhuya (B), ap suét phun ép t6i da
va cubi cung 14 nhiét do khudn ép phun. Piéu niy ciing duoc xac nhan lai boi phan tich Taguchi, phan
tich Signal-to-noise, phan tich phuong sai (ANOVA) va phén tich hdi quy.
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