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DAI HOC THAI NGUYEN
Pon vi: PAl HOC KY THUAT CONG NGHIEP

THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:

- Tén d& tai: Thiét ké- ché tao bo khuén ¢p nhya (vé nhya cua dau sac dién
thoai) phuc vu nganh cong nghi¢p nhya va dao tao.

- M3 s6: DH2016- TNO2- 09.
- Chii nhiém d¢é tai: ThS. Vit Nhu Nguyét

- Té chirc chu tri: Truong dai hoc Ky thuat Cong nghi¢p, Pai hoc Thai
Nguyén.

- Thoi gian thyc hién: Tu 15/9/2016 dén 14/9/2018. Xin gia han dén
14/6/20109.

2. Muc tiéu:

Ung dung li thuyét va k¥ thuat CAD/CAM dé thiét ké va ché tao bo khuon ép
nhua phuc vu nganh cong nghiép nhyua, do 1a khuon ép nhya dau ndi gitra day dién
va dau sac cua dién thoai. BO khudn nay c6 gia thanh thép hon thiét bi cung loai
nhap ngoai, co chét luong dam bao va cé kha niang thuong mai hoa. Pac bi¢t két
qua cuia dé tai 1a mo hinh mau dé sinh vién nam bat vé cong nghiép nhya, gop phan
ning cao chit luong dao tao cia khoa Co Khi, truong Pai hoc K¥ thuit Cong
nghiép.

3. Tinh mdi va sang tao:

a. Thiét ké bé mat khudn ép nhwa va cac bo phan khac dya trén phuong phap
thiét ké nguoc ¢o tro gitp cia may do CMM va phan mém CAD.

b. Xay dung chuong trinh gia cong trén phan mém va kiém tra d6 chinh xac
thong s6 hinh hoc dé giam chi phi ché tao thir.

c. Giam gia thanh so voi dat stra chita hay ché tao & nude ngoai, voi vige
nghién ctru thay thé vat liéu SKDI1 bing C45 dé gép phan giam gia thanh bo
Khuon.

d. San pham ctia dé tai duoc dua vao giang day hoc phan thudc khdi kién thirc
chuyén nganh ché tao may dé nang cao chat lugng dao tao.

4. Két qua nghién ciru:

B9 khudn ép nhya cho dau sac dién thoai- noi cu sac va day sac cia bd sac
pin cho dién thoai cua mdt s6 cong ty san xuat nhya. B khuon dugce stra chira hay



Vi

thiét ké moi c6 gia thanh ha va thoi gian ngin dé phuc vy nhu cu ciia cong ty san
Xuét cac san phém nhua cua dién thoai.

5. San pham:

5.1. San pham khoa hoc:

a. 01 bai bao dang tap chi nudc ngoai.

Vu Nhu Nguyet, Do Duc Trung (2019); “Optimization Milling Process When
Machining C45 Steel by Ball Nose Mill for Minimum Tool Wear using Taguchi

Method”; International Journal of Scientific Research in Science, Engineering and
Technology (IJSRSET), Volume 6, Issue 1, pp. 476- 479.

b. 01 bai bao dang tap chi trong nudc.

Vu Nhu Nguyet, Ngo Minh Tuan, Nguyen Thuan (2018), “Influence of Tool
Path Strategies on Machining Time Using the Nose Tool when Milling 3D
Surfaces”, Journal of Science and Technology, Thai Nguyen University, 192 (16),
pp. 67 - 71.

5.2. San pham tng dung: B6 khuon ép nhua.

6. Phwong thirc chuyén giao, dia chi ing dung, tic dong va lgi ich mang
lai ciia két qua nghién ciru:

Bo khudn ép nhya dugc chuyén giao dén co sé san xuat va sir dung dem lai
hiéu qua kinh té cho cong ty cd phén Nhuya Hiép Hoa Viét Nam, Dong Anh, Ha N§i.

Ngay 06 thang 5 nam 2019.

T6 chirc chi tri Chii nhié¢m dé tai
KT. HIEU TRUONG (ky, ho va tén)
PHO HIEU TRUONG

PGS.TS. Vi Ngoc Pi
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INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Design and manufacture of plastic injection molds (plastic case of
phone charger) for plastic industry and training.

Code number: DH2016- TN02- 09.

Coordinator: Vu Nhu Nguyet.

Implementing institution: TNU - Thai Nguyen University of Technology.
Duration: from September of 2016 to September of 2018.

2. Objective(s):

The target of this project is the CAD/CAM theory and engineering application
to design and manufacture plastic injection molds for plastic industry, which is
plastic injection molds connecting a wire and a charging head of Smart phones. This
mold has a lower cost than imported equipment of the same types, guaranteed
quality and commercial ability. In particular, the results of the thesis are a model for
students to understand about the plastic industry. This contributes to improve the
training quality of the Faculty of Mechanical Engineering, Thai Nguyen University
of Technology.

3. Creativeness and innovativeness:

a. Design of plastic injection mold surfaces and other parts based on design
methods with helping of CMM and CAD softwares.

b. Develop processing programs on softwares and check the accuracy of
geometric parameters to reduce trial production costs.

c. Reduce costs compared to the oversea reparing or manufacturing.

d. The product of this project is included in the training for the manufacturing
engineering subjects to improve quality of training.

4. Research results:

Set of plastic injection molds for phone chargers of some plastic
manufacturing companies. The mold repaired or newly designed has low costs and
short time to serve the needs of the company producing plastic products of the smart
phone.

5. Products:
5.1. Scientific products:
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a. 01 article published in a foreign journal.

Vu Nhu Nguyet, Do Duc Trung (2019); “Optimization Milling Process When
Machining C45 Steel by Ball Nose Mill for Minimum Tool Wear using Taguchi
Method”; International Journal of Scientific Research in Science, Engineering and
Technology (IJSRSET), Volume 6, Issue 1, pp. 476- 479.

b. 01 article published in the country.

Vu Nhu Nguyet, Ngo Minh Tuan, Nguyen Thuan (2018), “Influence of Tool
Path Strategies on Machining Time Using the Nose Tool when Milling 3D
Surfaces”, Journal of Science and Technology, Thai Nguyen University, 192 (16),
pp. 67 - 71.

5.2. Product application: Plastic injection mold.

6. Technology transfer ways, application institutions, impacts and benefits
of research results:

The plastic injection molds are delivered to production and use facilities to
bring economic efficiency to Hiep Hoa Plastic Joint Stock Company Vietnam,
Dong Anh, Hanoi.



MO DAU
Noi dung phan nay giéi thiéu cac co so 1y luan cia dé tai. Phan thir nhat, s&
gidi thiéu tom tit nghién ctru tong quan vé cac két qua nghién ctru lién quan o trong
va ngoai nudc, tir d6 thdy dugc tinh cap thiét cia dé tai. Phan th hai ( muc
2,3,4,5,6) trinh bay muc tiéu; cach tiép cin; phuong phap nghién ctu, pham vi
nghién ctru dugc dit ra cho dé tai. CAu trac noi dung cua bao cao sé dugc trinh bay
trong phan thir ba ( muc 8).

1. Tinh cip thiét cia dé tai

Ngay nay, nganh cong nghiép san xuat khuoén mau noéi chung va khuon nhua
no6i riéng dang dugc cic nude trén thé gidi dau tu, phat trién manh m& nhim nang
cao chat luong san phém, ha gia thanh, tdng strc canh tranh trén thi truong.

Hién nay, rat nhiéu cong nghé san xuat nhua tién tién dang duogc ap dung tai

Viét Nam. Tir nam 2005, nhiéu nha san xuit nhua tai Viét Nam d3 dau tu dang ké
vao viéc nang cap trang thiét bi san xuat va may moc cta ho dé cai thién san pham
nhya cta ho vé chét lugng va thiét ké, tir do nang cao kha nang canh tranh tai thi
truong trong nudc va quoc té. Vi du, mot vai cong ty 16n dang san xuat san pham
nhura chit luong véi cong nghé cao sir dung thiét bi tién tién va may moc nhap khau
tir Puc, Italy va Nhat Ban. Xu hudng ndy s& tiép tuc khi ma nganh coéng nghiép
nhya Viét Nam phan ddu dé duy tri kha ning canh tranh cia minh va mo rong ning
luc tham nhép trén thi trudong thé gidi. Cac thiét bi, may moéc cua cac doanh nghiép
san xudt nhya thi b khuon thudng phai sira chita thuong xuyén vi mon, sai hong bé
mat do qué trinh thao tic sai ciia cong nhan, ma dat stra chita & nudc ngoai thi gia
thanh cao. Theo phan tich ctia nhom tac gia thi véi diéu kién kinh té k¥ thuat & Viét
Nam hoan toan c¢6 kha ning ché tao khuon ép nhua hay stra chita dam bao chat
lugng ma gia thanh lai ha.

Theo khao sat va nhu cau ctia mot s6 cong ty 1a thanh vién ctia cong ty Sam
Sung thi mot thang can ép vo nhua cua chd ndi giira day dién va dau sac dén vai
chuc nghin hoac vai tram nghin san phflm, ma mot sb cong doan nhu lép dau sac
vao khuon 1a do ngudi cong nhan 1am d6i khi khong tranh khoi sai s6t nén bé mat
khudn nhanh bi hong dan dén san pham khong dat chat luong va khuon ép phai sira
chita hodc thay thé, va ctr mdi thang c6 khoang 10 khuon bi hong can stra chira. Khi
stra chita thi gip van dé 1a mot sé cong ty trong nude doi hoi gia thanh cao vi san
xuat don chiéc; con néu giri sang nudc ngodi sira chira thi thoi gian dai va khong
dap tmg duoc nhu cau san xuat.

Cho nén, dé tai tap trung vao nghién ctru va tng dung cong nghé CAD/CAM
dé thiét ké, ché tao nham muc tiéu sira chita mot sé bd khuon ¢p nhya trong cac may
moc clia nganh cong nghiép nhya dé dam béo tinh 6n dinh, stra chira kip thoi



va giam chi phi (so v&i sdn pham ctia nudc ngoai) cho cac doanh nghiép san xuat
nhya. Pac biét 1a dé tai rat can thiét cho sinh vién, ky su nganh ché tao may nam bat
va lam chu dugc cong nghé mai.

2. Doi twong va phuong phap nghién ciru
-Nghién ctru va ché tao khuén ép nhya gép phan nang cao chit luong san
pham nhua, tao huéng di méi trong san xut cac san pham nhya.
-Viéc ap dung céc tai licu, kién thic da hoc duge vao qué trinh nghién ctru
gitip sinh vién tich luy duoc kinh nghiém va cam thay tu tin hon sau khi ra truong.
-Bo ban vé thiét ké (ban chung, ban v& ché tao) c6 thé ting dung ngay vao san
xuét thuce té.

3. Muc tiéu nghién ctru

- Thiét ké lai b khudn ¢p chi tiét nhua cta chd ndi gilra day dién va dau sac
v6i ho tro cia CAD va CAE.

- Mo phong qua trinh gia cong céc chi tiét trén phan mém voi hd trg cia
CAM.

- Ché tao 01 b khuon ép dau nhyua noi cu sac va day sac ctiia bd sac pin cho
dién thoai dugc chuyén giao dén co sé san xuat voi gia thanh giam hon so véi bd
khuon dugce dat thiét ke, ché tao & Han Qudc hay mdt s6 nudc khéc.

Cac muc tiéu cu thé la:

- Céc chi tiét khuon sir dung sau mot thoi gian ¢6 hong va can thay thé hoic sira
chita, vi viy can mot phuong phap 1 tai tao ban v& ché tao theo ki thuat nguoc
dua trén su hd tro cia CAD dé dua ra ban vé ché tao chi tiét 1a muc tiéu dau tién
clia dé tai.

- Két qua ctia muc tiéu thtr nhat 13 dir lidu thiét ké, day 1a dir liéu quan trong dé
xdy dung cac quy dao chay dao va chay thtr gia cong trén phin mém hd tro.
Diéu nay khong nhiing giam dugc chi phi ché thir ma con ting do chinh xac hinh
dang hinh hoc cua bé mit chi tiét.

- Dic biét, bio céo tong két dé tai duoc dung lam tai liéu tham khao cho sinh vién
va k¥ su nganh k¥ thuat co khi; giap ho hinh thanh dugc nhitng budc lam cu
thé khi tmg dung cong nghé CAD/CAM dé md phong hay gia cong nhiitng chi
tiét may twong ty hodc phtrc tap hon trong hoc tap hodc thuc té san xuét.

- Phan tich va dé xudt cac khuyén nghi cho cac chi tiét khac.

4. Céch tiép cin van dé



- Khéo sat cac chi tiét ctia bd khudn ép nhya va tham khao cac 1y thuyét thiét ké da
c6, phan tich wu nhugc diém dé dé& xuét cach thiét ké cac cic bo phan hay chi tiét
cua khuén ép nhua.

- Ung dung cac kién thirc cong nghé ché tao may dé lya chon quy trinh cong nghé
gia cong chi tiét phu hop.

- M6 phong qué trinh ché tao trén phan mém Unigraphics NX, phan tich vu nhuoc
di€ém va nhitng van d€ can khac phuc, sura chira trude khi dua vao san xuat.

- Ché tao cac chi tiét ctia bd khuén.

- Pham vi nghién ctru: Thiét ké va ché tao by khuon ép nhya noi cu sac va day sac
cua bo sac pin cho dién thoai.

5. Phwong phap nghién ciru
Pé tai duoc thue hién str dung cac phuong phap nghién ciru sau:

- Nghién ciru 1y thuyét: Str dung cac kién thirc can ban vé thiét ké co khi nham xay
dung cach thire tién hanh tinh toan thiét ké kich thudc, thiét ké dé xdy dung duogc
ban v& ché tao cac chi tiét ctia bd khudn ¢p nhua.

- Nghién ctru thue nghiém: Khao sat, phan tich va danh gida mé hinh trén phan mém;
gia cong chi tiét trong co so san xuat.

6. Pham vi nghién ciru

Pé tai chi tap trung nghién ctru vé tinh toan thiét ké nguwoc bd khuon dua trén
1y thuyét thiét ké khudn ép nhya va pham vi ing dung trong cic doanh nghiép phu
trg ctia cac cOng ty san xuat dién thoai.

7. N§i dung nghién ciru

-Cosoly thuyét vé khuon ¢ép nhya dé trinh bay duogc ciu tao cua bo khudn.

- Trén co s6 1y thuyét thiét ké khudn ép nhwa tién hanh thiét ké khuon ép phun
cho chi tiét dau nhua ndi cu sac va day sac cua bd sac pin cho dién thoai.

- Duya trén cic co so 1y thuyét may cong cy, dung cu cét va cong nghé ché tao
may dé phan tich, lya chon quy trinh cong nghé ché tao long khuon.

- Ung dung phan mém CAD/CAM/CAE dé hd trg cho viéc thiét ké, phan tich
thiét ké va ché tao khuon ¢p nhua.

8. Cau truc bao cao
Noi dung bao cdo tong két de tai bao gom cac ndi dung chinh nhu sau.

Trong chirong 1, cac kién thirc nén tang 1y thuyét vé khuon ép nhya dé hiéu,
biét rd cac khai niém co ban vé khuon ¢p nhya va phan biét duoc kiéu, loai khuon



gitip cho viéc phan tich, lwa chon dang khudn phu hop cho dang san phidm nhuya
tuong ung.

Chirong 2 trinh bay co so 1y thuyét thiét ké khuon ép nhua c6 tng dung va tro
gitip cia CAE d¢ thiét 1ap tién trinh thiét ké khuon ép nhya, tao tién trinh thiét ké
khuon gitip cho ngudi thiét ké hinh thanh duoc tu duy phan tich thiét ké va tdi wu
hoa thiét ké.

Churong 3 trinh bay 15 tién trinh thiét ké bo khudn ép nhua cho chd nbi giira
day dién va dau sac cta dién thoai. Két qua 1a dir liéu thié ké bo khuon ép nhua.

Noi dung churong 4 trinh bay tién trinh cong nghé gia cong khuon va ting dung
phan mém CAD/CAM khi lap trinh gia cong khudn. Két qua 14 bo khuon theo dung
yéu cau k¥ thuat ciia ban thiét ké ¢ chuong trudc.

Céc két qua dat dugc trinh bay cu thé trong Chirong 5, cing cac két luan va
kién nghi cta dé tai.



Chwong 1: TONG QUAN VE KHUON EP NHUA
1.1. Gioi thiéu

Khuon 1a mét dung cu dé dinh hinh mot san phém nhua. N6 duoc thiét ké sao
cho c6 thé duoc st dung cho 1 sb lugng chu trinh yéu cau.

Kich thudc va két cau cua khuon phu thudc vao kich thudc va hinh dang caa
san pham. S6 lwong san pham yéu cau ciing 1a mot yéu td rit quan trong dé xem xét
bdi vi yéu cau san xuat loat nho khong can dén loai khuon nhiéu long khudn hodc
loai khuén c6 két cau phirc tap.

Nhitng yéu t6 bo sung niy c6 anh huong rat 16n dén khudn va gia thanh san
pham.

1.2. Cac thuat ngir chuyén mon co ban

- Khuén la mét cum gff)m nhiéu chi tiét lép v61 nhau, ¢ d6 nhya dugc phun
vao, dugc 1am ngudi, réi ddy san pham ra.

- San pham dugc tao hinh giira hai phan ctia khuon, khoang trong giita hai
phan d6 dugc dién ddy boi nhya va né sé mang hinh dang cia san pham.

Mot phan 1a phan 16m vao s& xac dinh hinh dang bén ngoai ciia san pham
dugc goi 1a long khuon, phan xac dinh hinh dang bén trong ctia san pham duoc goi
12 16i.(H1.1)

/ Long khuon
Z

| San phim nhua

¥ Mt phan khuon

=71 Lo1 khuon

Hinh 1.1. Co ban vé khuon.
- Phan tiép xtc 16i va long khuon duoc goi 1a dudng phan khuén.

- Ngoai 161 va long khudn con c6 céc bg phan khac va chirc nang cia chiing
dugc chi ra trong Hinh 2.2.
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Hinh 2.2. Céac bg phan co ban ctia khubn

Phan chu thich

1
1
1
1

1
2
3
4
S.
6
7
8
9

. TAm kep sau

. Bac dan huéng

. TAm 16i khuon

. Chét dan huéng
Tam long khuon
. Tam kep trudc

. Bac cudng phun
. Vong dinh vi

. San pham

0. Bo dinh vi

1. TAm d&

2. Khéi d&

3. Tam giir



14. Tam day

15. Chét do

16. Bac dan huéng chot
17. Chét hoi vé

18. Bac cudng phun

1. TAm kep phia trudc: kep phan c6 dinh cta khudn vao may ép phun

2. TAm khuon phia trudc: 1a phan ¢6 dinh ctia khuon tao thanh phan trong va
phan ngoai clia san pham.

3. Tam khuon sau: La phan chuyén dong ctia khudn, tao nén phan trong va
phan ngoai cua san pham.

4. TAm kep phia sau: kep phan chuyén dong ctia khudn vao may ép phun
5. TAm d&: Giir cho manh ghép cua khudn khong bi roi ra ngoai

6. Khoi d&: Dung 1am phan ngan giita tim d& va tim kep phia sau dé cho tam
déy hoat dong duoc.

7. TAm gitr: Giir chdt day vao tam day
8. TAm day: Pay chét day dong thoi voi qué trinh day
9. Vong dinh vi: dam bdo vi tri thich hgp cua voi phun véi khudn

10. Chét din hudng: Dan phan chuyén dong dén phan cd dinh cta khuén (dé
lién két chinh xac 2 phan cuia khudn)

11. Bac dan huéng: Dé tranh mai mon nhiéu hoic 1am hong tim khudn sau (c6
thé thay thé duoc)

12. Bac mo rdng: Dung lam bac kep dé tranh mai mon, hong tdm kep phia sau
khéi ngin va tam dd.

13. B6 dinh vi: Bam bao cho su phu hop gitra phﬁn ¢ dinh va phﬁn chuyén
dong cua khuon

14. Chédt hoi vé: Lam cho chét diy c6 thé quay tré lai khi khuon dong lai

15. Chét day: Dung dé day san pham ra khoi khuon khi khuén mo

16. Bac dan hudng chét: Dé tranh hao mon va hong chot d5, tim day va tam
giit do chuyén dong manh giira chiing



17. Chét d&: Dan huéng chuyén dong va d& cho tim d& 5 tranh cho tdm d& 5
khoi bi cong do ap lyc day cao

18. Bac cudng phun: ndi voi phun véi kénh nhira voi nhau qua tAm kep phia
trude va tim khuon trude.

Két cau khuon thuong gdm 2 phan, mot phan 1a phia phun n6 duge cb dinh goi
1a tim khuon trudc, phan kia 1 phia ddy, né chuyén dong trong khi khuén mo, goi
la khudn sau.

1.3. Cac kiéu khudn phé bién
- Khuén hai tim.
- Khuén ba tam.
- Khuén nhiéu tang.
- Khuon ¢6 161 mat bén.
- Khuén cho san pham c6 ren.
- Khuon cho san pham c6 nhiéu mau sac.
a. Khudn hai tim dugc thé hién trong hinh 1.3.

Knuon hai tam .
-—1 ‘Tam co dinh

z:nSng - \ . n :
- ) Tam di B
\\ I \ y Bac cuong phun
N ) 3 . / )

/

HER =

| T

=

Hinh 1.3. Khudn hai tAm.

Hinh 1.3 chi ra loai khuon gdm 2 phan: khuén trude va khuon sau. Kiéu két
cAu khuén nay gidng nhu hé théng khuén 2 tim c6 1 hodc nhiéu 1ong khuén nhu
trong hinh 1.4.



Hinh 1.4. Khuén hai tim c6 1 1ong khuén.
Déi v6i khudn hai tAm c6 nhiéu 10ng khuodn can quan tdm dén viéc thiét ké

kénh dan va miéng phun sao cho nhua c6 thé dién day cac 1ong khudn cung mot luc.

Voung dinh vi Bac cuéug phun
\ﬁ

|- Tam kep
h/ﬁ (ﬂ_n}/
- o TaT——Rauh kep
: . ©/ Long kimén ‘\\
% Loikhuén Kénhhm| | —Chot ddu

ﬂ a ugudi % huong

g || o | L

H L J f\Bnc din

- /—‘/-_" -y hwoug
Sl Chot hoi .
- - - Tawm giw
i 1 i -] ! ?’/ Tdm Afy

.| L‘Ll [ e | = 1 e e

j o fx";! *’/’E———Ranhkep
" Tru dé

Hinh 1.5. Khuon hai tim c6 kénh 1am ngudi.
b. Khuon ba tim.

Phuong phap dung 2 tAm rét thong dung trong hé thdng khuon. Tuy nhién, ddi
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v6i san pham loai 16n khong b tri duoc miéng khudn & tdm, hodc san pham co
nhiéu miéng phun hoic khuén nhiéu long khuén can nhiéu miéng phun & tdm, thi
két ciu khuon c6 thé thay bang nhiéu hé théng khuén 3 tim nhu minh hoa Hinh 2.6.
e ai dong Tan gida - _ Tam cd dinh.
\\\ 4 - \ - ] \ I.:

7S

(]
N
N

%
AL, .
N

Hinh 1.6. Khudn ba tAm

Hé thong nay gom khuon sau, khuon trude va hé thong thanh do. N6 tao ra 2
chd mé khi khuoén mo. Mot chd md dé 1iy san pham ra va chd mo kia dé 1y kénh
nhua ra. Nhuoc diém cua hé thong khuén 3 tdm 1a khoang cach giita voi phun cta
may va long khudn rat dai. N6 1am giam ap luc khi phun khuén va tao ra nhiéu phé
liéu cua hé théng kénh nhua. Dé khic phuc diéu nay, mot hé théng khuon khong co
kénh nhwa di duogc phat trién.

Hé thong khong co kénh nhya nay rat gidng két cdu khudn 2 tim, chi khac 13
cO nhirng thiét bi lam nong ¢ hé thé)ng kénh nhya dé gilt cho vat li¢u nhya ¢ do déo
vira phai.

Can c6 mot bo diéu khién riéng biét dé diéu khién nhiét d6 ciia kénh nhya
cling nhu cua diém nhwa néng. Uu diém cta hé théng nay 13 khong c6 phé lidu & hé
théng kénh nhua va d6 day cuia khuon c6 thé giam dang ké so véi khudn 3 tim.

c. Khuon nhiéu tang

Khi yéu cau 1 sb luong san pham 16n va dé giir gia san pham thap, hé thong
khuon nhiéu ting nhu hinh 1.7 dugc ché tao dé gitr luc kep ctia may thap (nghia 1a
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sir dung cho loai may c6 kich thudc nho) vai loai hé thdng khudn nay ching ta co 1
hé théng day cé mdi mit ciia khudn.

r—-'] .

il

— \\E

Hinh 1.7. Khuén nhiéu ting

d. Khuon c6 161 mat bén.

Khi khuon duoc thiét ké va duong phan khudn da cb dinh, thuong c6 mot sb
phan cua san phim khong tho ra dugc theo huéng mé cta khuodn. Trong trudng
hop d6 can dén cac 16i mat bén. Cé nhidu cach thiét ké 161 mat bén bao gom két cau
cam chdt xién, chdt c6 mat cam, chdt déo, chdt xién, chdt xién kép, cam, chét théo
c0 101 con, truot theo hudng cam.
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Hinh 1.8. Khuon c6 két cdu thao 15i bang chdt xién.
e. Khuon cho san phdm c6 ren

Bé mat ren c6 ren trong va ren ngoai, nén c6 nhiéu cach thao ren nhu thao
ren cudng buc, thdo ren bang chot gap, thdo ren bang thanh riang, thao ren bang tay,
thao ren bang chot nha.

Hinh 1.9. K&t cau phan thao ren bang chot nha.
f. Khuon cho sdn pham nhi€u mau.
Khuon ép ra cac sdn pham nay trai qua nhéu gia doan cap nhya cac mau sac,

moi giai doan s dung mot by phan khuon riéng tuy nhién cac qua trinh nay can lién
tuc dén khi hoan chinh mét san pham.

Tém di chuyén Chi tiét d3 phun 2 5
. mét I6p vat idu A Hé théng kénh dan néng

Pauphun B

Chi tiét aa phun
hai lop vat lidu A B.
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Hinh 1.10. San pham nhyua c6 nhi€u mau sac.

Sau khi tim hiéu céc loai khuon ¢p nhya, do san phém nhya ndi cu sac va day
sac cua b sac pin cho dién thoai can san lugng 16n, viéc thdo san phém la do cong
nhan thyuc hién, nhya chd ndi lurong rat nho tic 13 thoi gian hoan thanh san pham rét
nhanh. Nén, chon két ciu khuon kiéu hai tim dé két cdu don gian, giam nhiéu thoi
gian phu va tiét kiém khong gian lip khuon trén may ép nhua, ciing nhu khéng can
thiét ké hé thong day.

Vay, két luan lai 1a cac bo phan co ban ctia khuén ép nhyua ndi cu sac va day
sac cua bd sac pin cho dién thoai la:

1. Tam kep dudi: kep phan cd dinh ciia khudn vao may ép phun

2. TAm khuén duéi: 14 phan c¢6 dinh cta khudn tao thanh phan trong va phan
ngoai ctia san pham.

3. Tam khuon trén: La phan chuyén dong ctia khuon, tao nén phan trong va
phan ngoai ctia san pham.

4. Tam kep trén: kep phan chuyén dong cuia khudn vao may ép phun

5. Vong dinh vi: dam béo vi tri thich hop ctia voi phun v6i khuon, chi tiét nay
chon theo tiéu chuin va mua sin, nén khong thiét ké va ché tao trong dé tai.

6. Chdt dan huéng: Dan phan chuyén dong dén phan cb dinh cua khuon (dé
lién két chinh xéac 2 phén cua khuon) , chi tiét nay chon theo ti€u chuin va mua sn,
nén khong thiét ké va ché tao trong dé tai.

7. Bac dan hudng: Dé tranh mai mon nhiéu hoic lam hong tim khuon sau (co
thé thay thé duoc) , chi tiét nay chon theo tiéu chuan va mua san, nén khong thiét ké
va ché tao trong dé tai.

8. Bo dinh vi: Pam bao cho su phu hop gitta phan c¢6 dinh va phan chuyén
dong cua khuon, chi tiét nay chon theo ti€u chuén va mua sén, nén khong thiét ké va
ché tao trong dé tai.

9. Bac cudng phun: ndi voi phun véi kénh nhya véi nhau qua tdm kep phia
trén va tim khuén trén, chi tiét nay chon theo ti€u chuan va mua sin, nén khong
thiét ké va ché tao trong dé tai.

10. Hé théng lam mat.

11. Kénh dan nhuya.

12. Hé thdng thoat khi.
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CHUONG 2: COSO LY THUYET VE THIET KE KHUON EP NHUA

2.1. Céc nguyén tic dé thiét ké khudn ép nhwa
Khi thiét ké khuén ép nhura, cdn dam béo cac yéu ciu sau:

- Lam cho dong ddng huéng

- Lam can bang dong

- Phan b déu ap suét trong khudn

- Ung suét truot cuc dai

- Kiém soat vi tri dudong han, duong ndi

- Tranh nghén dong
2.1.1. Dong dong huéng

Huéng cua dong chay c6 anh hudng dén su co rit san pham theo cac hudng,
dan dén su co rat san pham theo cac hudng khac nhau. Khi thiét ké san phdm nén
bb tri cho dong nhya chay theo cing mot hudng va cung trén mot dudng thang.
2.1.2 Can bang dong

Dong chay duogc goi 14 can bang khi cac diém cudi cung cta khudn duogc dién
day trong cting mot thoi gian. Can bang dong 1am cho dinh huéng dong déu, co rut
ddng déu, it bj tng suat ndi va cong vénh san pham. Diéu d6 ciing lam giam chi phi
do str dung it nguyén li¢u.

Vi vdy, khi thiét ké san phidm phai chu ¥ sao cho tit ca cac dong chay
(flowpath) can bang, c6 nghia 14 dién diy vé6i cling ap suat va thoi gian.

2.1.3 Phéan bo 4p suit

Phén bd 4p sudt c6 anh huéng dén chat lwong san pham do:

DPinh

4 " . A ~ , .
suat dién khuon truot hudng chiu lwre

Phan bd ap Vin toc Ung suat Co ngot

So dd 2.1. Phan bd ap suét c6 anh huong dén chat luong san pham

Nhu vy, mudn san pham tét phai tao cho phan bd 4p sudt déu tir dau dong
dén cudi dong chay.
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2.1.4 Ung suit truot cuc dai

Khi ép phun, Gng suit truot khong vuot qua mot gia tri cho phép, gia tri nay
phu thudc vao vat liéu ép phun.

2.1.5 Vi tri dwong han va dwong noi

Puong han hay duong nbi hinh thanh do sy gip nhau cia cac dong nhya khéac
nhau khi chay trong khuén, c6 ca ving day 1an ving mong, nhya s& dién dy ving
day truée didu nay dan dén nghén dong tai ving mong.

2.2. Tién trinh thiét ké
2.2.1. Tién trinh thiét ké san pham

Nhu cau thue té

\

Cic yéu cau Thiét ké sin phim
- Tinh thAim m¥ - Thiét ké goc vt =
- Pam bao tinh lap ghép - Thiét ké bé day =
- Pam bao tinh cong - Thiét ké cdc goc bo
nghé - Thiét ké cdc gan chiu luc T
Thong so ép
- Nhiét d0 chay cua
nhya 4-
Y - Ap suat ép phun
Vit liéu nhua »| CAE - Toc 46 quay, tién, lui
truc vit
A
)
Cic chi tiéu ky thuat
Khong dat - H¢ so dién day Khong dat

- Phin b6 4p suat
- Co ritva cong vénh

Dat

A J
| Hoan chinh thiétké |

So dd 2.2. Tién trinh thiét ké san pham nhya

Trong qua trinh phan tich san pham, néu ap suat can cho qua trinh dién day
cao hay xuat hién cac khuyét tat nhu: san pham khong duoc dién day, bi bavia, xuét
hién dudng han... Thi khéng nén sira d6i ngay hinh hoc san phdm ma nén uu tién
thay ddi cac thong s6 ¢ép hay chon lai vat li¢u nhya.

Néu viéc thay d6i cac théng sb gia cong van khong cai thién duoc cac van dé
trén thi méi nghi dén viéc thay doi hinh hoc cta chi tiét. Vi khi thay doi hinh hoc
san pham c6 thé s& anh hudng dén nhiéu chi tiét 1ip khac c6 lién quan, dong thoi
phai xem xét dén tinh thAm m¥ va d6 bén cta chi tiét.
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2.2.2. Tién trinh thiét ké khuén

Trong qué trinh thiét ké khuén, cac budc trén khong nhit thiét tién hanh doc
1ap ma phai phdi hop linh hoat véi nhau dé dat két qua tét nhat.
Trong thuc té san xuat, quy trinh thiét ké khuon dugc tién hanh nhu sau:
Nhan ban vé& (gidy hodc file 2D, 3D) > Layout > Thuyét minh phuong an > Xir Iy
san pham> Tach khuon ra cac thanh phan > Xt 1y 16i khudén > Tao ban v& lap rap >
Tao ban v& chi tiét > Thiét ké va ché tao ban v& dién cuc dung EDM > Duyét >
Kiém tra ban v& > Phat hanh ban vé& > Xuét file.

Thiét ké san pham va .
nhép hé s6 co it

Tinh s0 long
khuén

Nhu céau thuye té

Thiét ké hé B tri Y

]

théng kénh dan

y

Thict ke hé
thong lam ngudi

cac long khuoén

Chon loai khuén

Chon vat liéu
lam khuén

Tlliét ké hé tl_lf)ng
day san pham

Thiét ké hé théng
thoat khi

A

-l

Yéu cau k¥ thuat
cua cac tam khuon

Tllié't ké hé thong
dan hwdng, dinh

vi va céc chi tiét
! tiéu chuan

]

Hoan chinh thiét ké

So dd 2.3. Trinh tu thiét ké

Cong vigce, cac so li¢u dat hang nhu thiét ké tung phan, s6 luong, vat liéu san
pham nhu sau:

- S6 liéu vé may phun nhua nhu: Ap luc phun, luc kep, luong nhua mot
lan phun, kich thuéc cac tam, khoang mé 16n nhét va nho nht.

- Loai khuén: khu6n binh thudng, khuon co cit sau

- Céc két cdu co khi: Do day cac tim, phan bd cac 16

-P06 co rat: Xac dinh tinh chét vat liéu, do day thanh chi tiét ...

- Vit li¢u khudn: Loai vat li€u cua tirng chi tiét, do cung, do bong.

- Long khuon va 15i: Lién khéi hodc 1ap ghép, 1ap ghép thir cap va thiét ké lip
ghép.

-Bo tri cac 1ong khuon: S6 long khudn, su bo tri, vi tri.
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-Thiét ké hé théng phun: Truc tiép hodc gian tiép, thiét ké bac phun.

- Mit cit ngang cua kénh dan nhua: Tron, hinh thang, kénh dan nhua
nong hodc kénh co6 cach nhiét.

-H¢ théng miéng phun: Mang, vong, duong phun, lud1i, ban, flash, chau,
chét ngém, dinh vi miéng phun ...

- Diéu khién nhiét: Thiét ké duong nude, sb 16p ...

- Hé théng thao khuon: Chét day, tim day, vong ddy, ...

- Dan huéng va dinh tam: Dinh vi br?mg con, tru dan, chét vong dinh vi,...
- Su thoat khi: Ranh din, rinh thoat, chdt, mang mong, ...

- Cac chi tiét ghép ndi: bu long dai, bo kich dong thuy luc mit bén, may
dan dong bang hé thdng khong co ren, ...

Thiét ké khuon ding phuong phap 1a phai c6 mot trinh tyr, ¢6 t6 chiic, ¢ danh
muc kiém tra ting budc mot cach co hé théng cua cac qui tac thiét ké co ban hudng
dan cho ngudi thiét ké trudc khi bat dau thiét ké. Picu rat can thiét trong thiét ké
khuon 13 phai tham khao ¥ kién ctia nguoi sir dung, ngudi lam khudn, phong kiém
tra chat luong va nguoi dong goi khuon, ...Viéc lua chon miéng phun, thoat khi,
phuong phap thao khudn diéu rat quan trong.

Diéu quan trong trong viéc thiét ké khuon 13 phai ludn c6 sy tin cdy hoan toan
rang khudn s& 1am viéc ding nhu dinh trude. Néu c6 nghi ngd gi thi phai giai quyét
trwdc khi thiét ké khudn vi diéu chinh trén ban v& s& d& hon rat nhiéu so véi stra bo
khuon thyce té.

Trudc khi chép nhan mo{t don dat hang dé ché tao khuon, khach hang cung voi
k¥ su chiu trach nhiém chinh vé thiét ké ché tao bd khudn d6 phai thao luan véi
nhau vé thiét ké timg phan, vé chat luong vat liéu khudn, vé gia cong tinh cac bé
mit, cic yéu cau vé dung sai va vé moi thong tin khac.

Céc thong tin lién quan dén may va bd khuon s& duoc lip 1én 1a didu quan
trong nhat trong thiét ké khuon.

Sau khi dd c6 s6 liéu vé mdy, vé loai san pham, nguoi thiét ké c6 thé bat dau
phan tich kiéu khuon sé& thiét ké. O giai doan nay nén tham khao y kién véi phong
san xuat vé may nio, hodc phuong phap gia cong nio nén sir dung trong ban thiét
ké nay. Nhirng goi y vé thiét ké co khi ciing ndy sinh trong qu4 trinh thao luan.

D0 co cua vat li€u san pham phu thudc vao dang vat li€u st dung, cling can
duogc thao luan véi khach hang.
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Pé khuén dat chi tiéu kinh té, can sir dung moi chi tiét tiéu chuan hoa nhu:
Céc chi tiét 1ap ghép, dau ndi, cac chi tiét phy trg cho khudn va cac phu ting thay
thé.

CAu tric khudén phu thudc nhiéu vao sb luong san pham can thiét. Thong
thuong trude khi bat dau thiét ké khuon, nha thiét ké phai c6 nhiing thong tin sau:

- M6t ban v& san pham rd rang, quan tim dén vt liéu dugc phun vao khuon.

- Kiéu may gia cong s& dung dé nha thiét ké c6 thé dam bao viéc lip rap
khuon.

- S6 luong long khuon.

Nha thiét ké khuén can co sy trao d6i v4i nha thiét ké san phém vé chd dat
duong phan khudn, chd dit miéng phun, chd dat chdt day. Khi thiét ké khuon phai
dic biét chu y dam bao cho san pham khong dinh vao mat khong mong mudn cia
khuon. Sau khi trao ddi, nha thiét ké bat tay vao viéc thiét ké khuon v6i nhiing
thong tin cé trong ban vé& san pham.

2.2.3. Tién trinh thiét ké hé thong kénh din

| Mo hinh san phim 3D |

Yéu cau thim my }—.{ Xac dinh v1 tri miéng phun }‘_
L]
I CAE I

L]
Cac chi tiéu k¥ thuiat:
e RG3khi
¢  Duong han
e DG cong vénh

4 Pat

- —eee

I Kich thudc, kiéu miéng phun

S0 long khuon }—ul B tri cac 1ong khudn |

Thiét ké hé thong kénh dan:
e  Cudng phun

* Kénhdin

e Cbng vao nhua

| M5 hinh héa 3D |
[ ]

Céc thong s6 ép I'—’l CAE |
]

. Cic yéu ciu ki thuit: y
Khong dat o Ap suit, thoi gian dién aiy | Khong dat
e Phin b6 nhiét 36 dong déu
e Cong vénh trong giéi han

{ Dat
| Hoan chinh thiét ké |

So dd 2.4. Tién trinh thiét ké hé thong kénh dan
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2.2.4. Tién trinh thiét ké h¢ thong lam ngudi

| San pham I [Héthéngdénnhw] ' Hé théng day ]

\”

I Thiét ké hé théng lam ngudi

| CAE |
L
Yéu cdu ky thuat:
*  Phan bé nhiét do Khoéng dat
e Do cong vénh
e Chénh léch nhiét do

Dat

|

Hoan chinh hé thong lam nguoi

So d6 2.5. Tién trinh thiét ké hé thong 1am ngudi

2.2.5. Tién trinh thiét ké cac bé phan khac

a. Hé thong day
b. Heé thong thoat khi
c. Heé théng dan hudng.

2.3. Céc yéu cau ki thuit ddi voi chi tiét ciia bd khuodn
2.3.1. P chinh xac vé hinh dang hinh hoc

Nang cao do chinh x4c vé hinh ddng nham dam bao san pham dugc san xuat
ra co chat lugng cao, khong cong vénh, c6 my thuat theo y€u cau cua nguoi thiét ké
san pham, dap img yéu cau cia nguoi tiéu dung.

Do chinh xac vé hinh dang con gbp phan vao qua trinh ning cao ning suit san
xudt san phém (nhu khudn c6 goc nghiéng chinh xéc, bé mit dat do nham theo thiét
ké thi san pham s& dat chat luong cao va nhua d& dang chay vao ciing nhu dé 1dy ra
khoi khuodn, ...) ddng thoi cling nang cao tudi tho ctia khuon.

2.3.2. Pj chinh xac vé kich thuéc

Déi véi nhitng khuon nhya k¥ thuét cao, do chinh xéc vé mat kich thudc rat
quan trong. Thong thudng cac san pham nhya nay dugc lap véi nhau hoic lap véi
cac phan khac, do d6 cac chi tiét khudn & phan tao hinh cho viéc ldp rap nay can
duoc ché tao rat chinh xac.

Do chinh x4c cao cua chi tiét s€ lam cho céc phan khuon lap véi nhau mot
cach dé dang, cac phan s€ nam dung vi tri, viéc dinh vi hai phan khu6n véi nhau
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dugc thuc hién mdt cach chinh x4c va hoan hdo, cadc mat phan khuon an khép voi
nhau, san phém nhua dugc tao ra s€ khong bi bavia cting nhu khong bi bién dang do
d6 day mong khac nhau cta san pham (do khoang tao hinh giita chay va cdi khong
déu) giy ra.

2.3.3. Pic tinh co hoc ciia céc chi tiét trong khudn

Do cung cua cac chi tiét trong khuodn c6 lién quan chit ch& dén cac yéu tb
khac nhu kha ning chéng mai mon, kha ning chiu luc ép, khong bi bién dang...

- Kha nang chdng mai mon: Mirc d6 chéng mai mon cua khudn tiry thude vao
loai nhya dung dé ¢ép, ché d6 lam viéc 1au dai cua khuon. Dé nang cao kha
nang chéng mai mon cuia khudn thi bé mat can nhiét luyén, tham Nito,
Cacbon, hay ma Crom, ...

- Kha ning chiu luc ép khong bi bién dang: Trong sudt qua trinh lam viéc,
khuon nhuya luon bi luc ép (luc kep khudn, ap luc phun) don vao nhiing bé
mit ctia bd phan khudn. Do d6, két cau khudn phai di bén dé tranh gay
bién dang 1am hu khuén.

Ngoai ra, do cing ciing gop phan lam cho chi tiét d& danh bong, chdng hoen ri

khi 1am viéc trong méi truong am udt.

2.3.4. P nham bé mit

Chi tiéu vé d6 nham bé mat rat quan trong vai cac chi tiét tao hinh san pham
(phan chay, phan cbi, cac miéng ghép, ...). Pé san phim trong sudt, bang phang thi
d6 bong cua chi tiét phai nhu tim guong (d6 nham bé mit Ra < 0,05). PO nham dat
duoc do thanh phén Croém, do tinh khiét cling nhu d¢ cliing can thiét cua vat liéu lam
khuén. Do vay, khi chon vat liéu dé ché tao cac chi tiét tao hinh, phai quan tim
nhiéu dén thanh phan Croém, kha ning dat d6 cing dén mirc can thiét va do bién
dang it sau khi nhiét luyén.

2.4. Tinh s6 long khuon

Thong thuong, ¢ thé tinh sd 1ong khudn can thiét trén khudn theo cac cach
Sau:

- Tinh theo s6 lugng 16 san pham

- Tinh theo nang suat phun cia may

- Tinh theo ning sut lam déo cuia may
- Tinh theo lyc kep khuon cua may

- Tinh theo kich thudc ban kep cia may ép
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2.4.1. S6 1ong khuén tinh theo s lwgng 16 sin pham

LXxKxt,
=
tm

K=1/(1-k)
Trong do:
n: S6 1ong khuon tdi thiéu trén khudn
L: S6 san pham trong mot 16 san pham
K: Hé s6 do phé pham (%)
K: Ty 1¢ phé pham (tiy timg cong ty) (%)
te: Thoi gian chu ky ép phun cia mot san pham (s)

tm: Thoi gian yéu cau phai hoan thanh 1 16 san pham (ngay)

2.4.2. S6 1ong Khuén tinh theo ning suat phun ciia may

Ning suat phun cia may ciing 13 nhan t6 anh huéng dén sb long khuén. Diéu
d6 thé hién qua cong thuc sau:

n=0.8 X —
w

Trong do:
n: S6 long khuon tbi da trén khubn
S: Nang suat phun ctia may (g/11an phun)
W: Trong lugng cua san pham (g)

2.4.3. S0 1ong khuén tinh theo ning suit 1am déo ciia may

S6 1ong khuén tinh theo ning suat lam déo clia may dugc tinh theo cong thire sau:

| 5
n=
XXW

Trong do:

n: S6 1ong khuén tdi da trén khuon
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P: Ning suét lam déo ctia may (g/phut)
X: Tan s phun (wéc luong) trong mdi phut (1/phit)
W: Trong luong cuia san pham (g)

2.4.4. S6 1ong khuén tinh theo lwc kep khudn ciia may

S6 1ong khuén tinh theo luc kep khudn ctia may duoc tinh theo cong thirc sau:

SXP
=

Trong do: By

n: S6 1ong khuon tdi da trén khudn

S: Dién tich bé mit trung binh ctia san pham theo hudng dong khudn
(mm?)

P: Ap suit trong khudén (Mpa)
2.4.5. S0 1ong khuon theo kich thwée tam ga dit trén may ép

Sau khi tinh duoc sb long khuon thoa man cac diéu kién trén, tién hanh thiét
ké so bo (udc luong) kich trude bao cua tAm khudn, xem bd khudn sau khi hoan
thanh c6 thé ga 1én may ép d6 hay khong? Néu khong thi sap xép lai cach b tri
long khuon hodc giam s6 long khudn (tinh lai xem c6 kip thoi gian giao hang
khong) hodc tim may ép khac (tinh lai s6 1ong khudn voi may ép moi).

2.5. Tinh toan luc kep khuon

Trong mot khuon thi 4p suét can thiét dung dé dién khuén va nén ép sé& 1a ap
suat bén trong 10ng khuon. Ap suét trung binh tac dong vudng goc vao long khubn
dén duong giap mi khuon 13 téng lwong ap suat duoc dung dé kep khudn khong gay
ra hién tugng bavia. Ap suat kep khuon can phai thing duoc luc kep.

Ap suét 1ong khuon tac dong 1én mat khudn co do ctng cao ctia khudn. Dién
tich ctia san pham dung trong tinh toan lyc kep khudn 1a dién tich hinh chiéu. D6 1a
phan dién tich cta san pham duoc nhin tir bé mit ctua khudn. Ciing c6 thé tinh dién
tich ciia san phdm bang dién tich ctia duong giap mi cua san phim vé6i khuén. Tinh
toan dién tich cua mau don gian sau d6 nhan 1én theo chiéu dai va chiéu rong,
phuong phap nay 1y phan dién tich co sé 1a 1 inchz.

{ £ 1s n . n .. 42 X

Ap suat long khudn trung binh trén moi inch™ cua dién tich hinh chiéu duogc
nhan véi dién tich hinh chiéu bang véi ap suat can thiét dé giir hai nira khuon lai véi
nhau.

Tat ca cac khudn déu dugc tinh todn luc kep khuon. Dién tich cua cong phun
cling dugc thém vao vi cong phun ton tai duong giap mi san pham voi khudn va
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dung theo huéng mé khuon. Hé thong cong phun, néu ngan thi khong anh hudng
dén tinh toan luc kep khuén. Tuy nhién, néu san phim nho va hé théng cong phun
16n thi dién tich céng phun dugc cong vao dién tich hinh chiéu.

Tuy nhién, két qua tinh toan lyc kep khuodn chi 1a lyc kep khuon uéc luong.
Luc kep khudn u6c luong nay rat quan trong ddi véi ngudi cai dit may, nguoi ndy
phai x4c dinh kich thuéc may can dung dé ép mot san pham nao d6. Ngudi cai dit
may can thém vao 10+20% luc kep khudn udc lwong dé dam bao rang khi gia cong
khong bi hién twong bavia. Mot diém quan trong nita 1 luc kep khuén wéc luong
nay c6 thé dugc dung lam diém khaoi dong. Néu trong qua trinh ép khudn tao bavia
thi can phai ting luc kep 1én khuon. Néu khudn chay t6t thi khong can phai giam
Iyc khudn xudng nira.

Luc kep khudn qua 16n s& gay ra mot s6 van dé: tiéu tén nang lugng may, gay
ra hao mon khudn va may, giam thoat khi ctia khudn va cé thé lam kéo dai chu ky
ép. Trong diéu kién cudi thi dang cho trudng hop ngam kep bang khuyu. Vi nhiing
1y do trén thi trong qua trinh cai dat luc kep khudn can tdi thiéu luc kep.

Viéc t6i wu luc kep khuon co thé dugc xac dinh thong qua mot sb lan ¢ép thu
nghi¢m. Bit dau véi luc kep khuon udc lugng sau d6 giam tur tir cho dén khi bavia
xuat hién réi tang luc khuodn 1én 10 + 20% dé chéc chin san pham ép dat chat luong
tot.

Mot ing dung nita cta luc kep khuon wdc luong la dé bao vé khuon. Luc kep
khuon chi phu thudc vao san phém. Vi du: véi san phém tinh toan c6 luc kep khuon
13 100 tAn ma cai dat 300 tan thi luc kep khudn nay s& lam hong khuon.

2.6. Tinh toan ap suit trung binh ciia 10ng khuon

Ap suit trung binh qua 10ng khudn phu thudc vao mot sé yéu té sau. Hai yéu
to quan trong nhét 1a loai vat liéu va do nhét lac nhya chdy long. Mdt yéu td chinh
nita 1a ti 16 d6 day va chiéu dai cua dong chay trong 10ng khuén (ti 16 L/T). Ti 18 nay
dugce xac dinh bang chiu dai tir cong phun dén cudi san pham chia cho bé day
trung binh.

Thong thudng thi 4p suat trung binh cia cac loai nhya thuong 1a 2-t§n/inch2.
Véi vat lidu khé chdy (c6 dd nhét cao) thi ap suat nay 1a 4+6 tAn/inch?. Didu nay c6
nghia 13 4p suit 10ng khudn trung binh tir 8000-12000 Psi. Céac loai vat liéu kho
chay la polycarbonate, polysulfone, polymide. Khi tinh todn luc kep khuon thi can
dua trén loai vat li€u gia cong.

Mot sd luc kep khuon tiéu chuin dugc dua ra trong bang sau. Mot sb loai
nhya dic biét co thé léy tlr nha san xut.
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Viéttit | Tén diy du Maximum  L/T | Tonnage require
Ratio (0.040 inch) | (tons/inch?)

ABS Acrylonitrile-Butadien-Stvrence 50-200:1 2.5-4
CAB Cellulose Acetate Butvrate 300-40:1 -2
HDPE | High Density Polyethylene 200-250 1.5-3
HIPS High Impact Polyethylene 200-250 2-3
LDPE Low Density Pelyethylene 250-300 1-2
PA-6 6 Polyamide Nylon 661 150-300 4-5
PA-6 Polyamide Nylon 61 150-300 4-5
PBT Polybutylene Tereph Thalate 150-200 3-5
PC Poly Carbonate 30-100 3-5
PEI Polyether Imide 70-140 4-6
PET Polyether (Filled) Terephthelate 80-200 4-6
PMMA | Polymethyl Methaerylate 130-150 2-4
POM Polyoxymethylene (Acetal) 100-200 3-5
PP Polypropylene 200-300 1-3
PPO Polyphenylene Oxide (Modified) | 100-200 2-3
PPS Polyphenylene Sulfide (Filled) 150-180 2-3
PS Polystyrene (Erystal) 200-250 1-3
PSI Poly Sulfone 60-120 4-6
PVC Polyyinyl Chloride 100-200 2-3
PVC Polyyinyl Chloride (Plasticized) 200-300 1.5-3
TPER Thermoplastic Polyurethane 200-250 1-2

Mit khéc, dbi voi cac loai nhua dé chay thi luc kep can phai 16n hon gia tri
trung binh, cac loai nhya nay la nylon, acetal, polybutylen telephthalate. Cac loai
nhwra nay c6 téc do két tinh tré lai cao va ngudi nhanh. Do d6, trong qua trinh phun
phai phun véi toc d6 cao. Phun véi toe do cao s& lam cho ap suit trong 1ong khudn
cao do d6 dé giy ra hién tuong bavia. Cac loai nhua nay dé tao bavia do c6 d nhot

qua thap.

Mot yéu té khac anh hudng dén ap suat trung binh cua 1ong khuon 13 su gidi
han cta dong chay. Vi cac san pham thanh mong hodc ¢ ti 16 L/T cao thi ap suat

Bang 1. Mét s6 loai luc kep khuon tiéu chuan

dién khuon cao hon. Ap sut luc kep khudn cao thi can luc kep khudn cao hon
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2.7. M6 phong phan tich dong chiy cia nhya (CAE).

Gidi thiéu vé CAE: CAE Ia tén goi tat cta k¥ thuat phan tich c6 trg giup may
vi tinh (Computer-Aided Engineering). Lgi dung kha niang phan tich va tinh toan
chinh x4c, nhanh chéng ctia may vi tinh, dé hiéu mé hinh nguyén 1y cua hé thong
(Theoretical Model), déng thoi két hop chic ning d6 hoa vi tinh (Computer
Graphics), giup ngudi st dung thu duoc két qua phan tich nhanh chong, va sir dung
két qua dé sira ddi toi wu hoa tham sb thiét ké va ép phun.

CAE két hop do hoa, thiét ké co trg gip may vi tinh (Computer-Aided
Design/Draft, CAD) va ché tao c6 sy trg giup ctia may vi tinh (Computer-Aided
Manufacturing, CAM).

Loi ich cua CAE:

Phén tich CAE dya vao dic tinh trinh ty cta hé thong, két hop 1y luan mo
hinh dé tién hanh phan tich, két qua c6 y nghia vat 1y, 1a Know-Why ma khong phai
la Know-How cua kinh nghiém truyén théng, do d6 c6 thé hé théng hoa va khoa
hoc hoa tham s ¢p phun va céac loai thiét ké d6i véi trinh tu trang thai va chét luong
san phém, dat dén muc tiéu ¢p phun mot cach khoa hoc (Scientific Molding).

Do tinh tin cay ctia két qua CAE, ¢ thé chi ra van dé tiém an trong qua trinh
ép phun va thiét ké, dé ra sira doi thiét ké va hudng giai quyét tro ngai va phuong an
kha thi, c6 thé tranh diém mu kinh nghiém.

CAE ¢ giai doan thiét ké c6 thé thyc hién trén may vi tinh ddi v6i cac phuong an
stra d6i thiét ké tién hanh danh gia (Evaluate), nhan dinh (Verify) va tdi wu héa
(Optimize), giam thoi gian, gia thanh thir khuon, stra khuén thyc té, rit ngan chu
trinh thir sai thuc té, rat ngin thoi gian phat trién san pham (Product Development
Time) va thoi gian dua ra thi truong (Time-to-Market), giam hao phi, thoi gian va
tién bac trong cac cong doan.

CAE c6 thé tro gitip nguoi ép phun du doan va nam bat thong sé ép phun ddi
v6i anh huong chét lugng san pham, tim ra huéng xir Iy (Processing
Window) va t6i wu hoa thong sb ép phun.

CAE c6 thé chi ra cac nhan t6 chi yéu anh hudng chét luong ép phun, tir d6
cung cap tham s sira doi thiét ké, tham s ép phun va chi tiéu dinh luong.

CAE c6 thé mé “hop den” ép phun, voi phuong phap sinh dong va cu thé
hién thi tham sb gia cong va thiét ké ddi véi trinh ty trang thai va anh hudng chat
luong san pham, c6 thé gitp nguoi str dung nhanh chéng tich lity kinh nghiém thiét
ké va ép phun, co gitp d& tuong dbi 1on vé bdi dudng nhan vién.
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CAE c6 thé giup ngudi st dung nhanh chong nam bat vat liéu méi, quy trinh
m6i, thiét ké méi va phuong phap ép phun, c¢6 hiéu qua va nhanh chéng tich liy
kinh nghiém thiét ké chudn va hiéu biét vé& ép phun.

CAE cho phép nguoi thiét ké va ché tao khuon rat ngan dugc thoi gian thiét
ké ciing nhu chi phi trong viéc san xuit khudén. Quy trinh dudi day so sanh cac budc
thuc hién:

Thiét ké san pham __,  Thiétké khuon __, Ché tao khuén

T T ‘

Thir khuén

Chua dat l

Khuén dat yéu cau

So dd 2.7. Quy trinh thiét ké khong c6 CAE

Thit lai trén may tinh

l : |

Thiét ké chi tiét — Thiétkékhuén ~ — Mp phéng trén may tinh

1 +

Ché tao khuon

l

Thit khuén
Chuwa dat v

Khuon dat yéu cau

So db 2.8. Quy trinh thiét ké c6 CAE

Co thé thdy, trén quy trinh thiét ké ché tao khuon truyén thng, viéc thir khuon
dugc tién hanh sau khi da ché tao xong khudn va qua trinh thir can phai duoc tién
hanh trén khudn that, nén khi ¢6 18i phai stra khuon hodc 1am lai khuén méi dé khic
phuc 1.

2.7.1. Ly thuyét vé phan tir hitu han Kkhi chia lwéi sin pham

Phuong phap phan tir hitu han (Finite Element Method - FEM) 12 mot phuong
phap gan ding dé giai mot sb 16p bai toan bién. Theo phuong phap phan tir hitu han,
trong co hoc, vat thé duoc chia thanh nhirng phﬁn tir nho co kich thudc hiru han,
lién két v6i nhau tai mot s6 hiru han cac diém trén bién (goi 1a cac diém nat).
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Céc dai luong can tim ¢ nit s€ la an s6 cua bai toan (goi la cac an so nut). Tai trong
trén cac phan tir cling dugc dua vé céc nut.

Trong mdi phan tir, dai lwong can tim duge xap xi bang nhitng biéu thirc don
gian va c6 thé biéu dién hoan toan qua cac an sb nat. Dya trén nguyén li ning
lwong, c6 thé thiét 14p duoc cac phuong trinh dai s6 dién ta quan hé giita cac 4n sb
nat va tai trong nut ciia mot phan tir. Tap hop cac phan tir theo diéu kién lién tuc s&
nhan dugc hé phuong trinh dai s6 dbi véi cac an s6 nat cia toan vat thé.

2.7.2. P nhot clia chit léng

D0 nhét cia mot chit luu 1a thong s6 dai dién cho ma sat trong cua dong
chay. Khi cac dong luu chat lién ké c6 toc do chuyén dong khac nhau, ngoai sy va
dap gitra cac phan tir vat chat con co su trao d6i xung luong gitra chung. Nhiing
phan tir trong dong chay c6 téc do cao s& 1am ting dong ning cua dong co tbe do
cham va nguoc lai phén ttr vat chat tir cac dong chay cham s€ lam kim ham chuyén
dong cta dong chay nhanh. Két qua 1a giita cac 16p nay xuét hién mot ing suat tiép

\‘if_"_)

tuyén T gay nén ma sat.

e.g.,water(H;0)...

Hinh 2.9. Phan b6 ctia nudc quanh truc quay

Dbi voi nude do nhét rat nhd nén nhitng phan tir nwde gan truc quay sé bi
vang ra theo lyc ly tam.


http://vi.wikipedia.org/wiki/Ch%E1%BA%A5t_l%C6%B0u
http://vi.wikipedia.org/w/index.php?title=Ma_s%C3%A1t_trong&action=edit&redlink=1
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_n%C4%83ng
http://vi.wikipedia.org/w/index.php?title=%E1%BB%A8ng_su%E1%BA%A5t_ti%E1%BA%BFp_tuy%E1%BA%BFn&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=%E1%BB%A8ng_su%E1%BA%A5t_ti%E1%BA%BFp_tuy%E1%BA%BFn&action=edit&redlink=1
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Polymer Molecules Weissenherg Effect
T N (Rod-Climbing Effect)

' polymeric liquld moves
toward the center of the
baker and climbs up the

entanglement between polymer chains 4
rotating rod

Hinh 2.10. Phan bd ctia nhua quanh tryc quay

Déi voi vat liéu nhua do nhét rat 16n, nhua di chuyén dén trung tam cua truc
quay va di chuyén 1én trén truc quay.

Dong chdy ctia nhya trong kénh dan 1a phi Newton vi dd nhét cua nhya
thay d6i tily theo nhiét do.

Dong chay trong kénh din co sy chuyén pha vi khi nhya chay vao kénh thi
phan tiép giap bé mat tdm khuon s& gip nhiét do thap va bi hoa ran. Néu téc do
phun 16n thi ¢6 thé coi nhu khong c¢6 dong chuyén pha.

Do nhdt cua nhua phu thude vao nhiét do, tdc do dong chay khong giéng
nhau trong 10ng khuon va kénh dan, dong chay trong khuon 13 chay ri.

2.7.3. Ly thuyét vé truyén nhiét

Céc hién tuong truyén nhiét d3 duoc biét va su dung hang ngay tu lau. Tuy
nhién, cac hién tuong d6 chi duoc hiéu biét mot cach mudn mang. O thé ki XIX,
mot thoi gian dai nhiét duoc coi 1a mdt chat 16ng hoi dac biét va Itra dugc coi 1a mdt
nguyén td. Joseph Fourier dd cong bd vao nam 1822 mot 1i thuyét giai thich vé su
dan nhiét.

Nghiém cua phuong trinh nhié¢t dugc dac trung bdi sy ti€u tan dan cua nhiét
d6 ban dau do mot dong nhiét truyén tir ving 4m hon sang vung lanh hon ctia mét
vat thé. Mot cach téng quat, nhiéu trang thai khac nhau va nhiéu diéu kién ban dau
khac nhau s& di dén ciing mot trang thai cin bang.

2.7.4. Thong s6 dau vao ciia viéc phén tich dong chay (CAE) trong cong nghé
ép phun

Céc thong s dau vao cua bai toan phan tich dong chay
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Chi tiét dugc thiét ké tir mot s6 phan mém va chuyén vé dinh dang file ma
phén mém CAE hd trg vi du:.STL,.STEP,.IGS...

Chon dang bai toan can phan tich.
Chon phuong phép ép phun.
Chia lu6i mo6 hinh (Mesh).

Hinh 2.11. San pham sau khi duoc chia ludi

Thiét 1ap hé thdng bom keo: cudng phun, kénh dan va vi tri miéng phun
so vo1 kinh thudc da dinh.

Chon loai vat li¢u nhya va vat liéu khuon (chon nha san xuat va tén thuong

hi¢u).
Select Material m
© Commonly used materials:
CSC 1031: PCD Polymere
FR-PETBN-3030: WinTech Polymer Ltd |
Laser: ICl Europe
© Specific materiah [ Cyugtomize Material List.. | [ ResetMaterialList |
Manufacturer
| Mitsui Chemicals Co Ltd v|[ import.. |
Trade name
(1125 v|[ Search. |
Selected material
; Resin Y  Energy usage 1‘”'“.
i [ Dot ] [ Report., identification u‘) indicator; = %
I code:
[V] Add material to commonly used list after selecting
]
! [ OK ] [ Cancel J [ Help ]
\ — *

- Vi¢c chon vat li¢u nay cang phu hop véi vat li¢u thuce té thi két qua phan tich cang
chinh xac.
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- Chon vi tri miéng phun (set injection locations).

- Chon ché d¢ ép phun: chon cac thong sé ép phun nhu
+ Nhi¢t do khuon (mold temperature).

+ Nhi¢t do nhya (melt temperature)...

Process Settings Wizard - Fill Settings

Mold suface temperature 40 c
Met temperstue 260 c
Fllng control

Asomatc v

Velooty ‘pressure switch over
Adtomatc -

Pack holdng cortrol

| “Fiing pressurs va trme - EcM profie
N Aavanced options
/ Fber onertation analyss  fber matenal Foer parameten

Brefangence analysis # material data includes optical properties

; o ]

- Chon chtrc nang phan tich:

+ Qud trinh dién day (Fill).

+ Qua trinh dong chay toan b (Flow).

+ Qua trinh 1am ngudi (Cool).

+ Quad trinh co rut (Shrinkage).

+ Quaé trinh cong vénh (Wrap).

+ Qua trinh hinh thanh tng suat san pham (Stress).

+ Vi tri mi¢ng phun (Gate location).
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Customize Commonly Used Analysis Sequences IM

] Fil [ Selectal |
7| Fill + Pack : v :
7] Standalone Pack | DeselectAll |
7| Cool ;

|V Cool + Fill

‘ V| Cool + Fill + Pack

[[V] Fill + Pack +Warp

/| Cool + Fill + Pack +Warp

V| Gate Location

Default: LCooI + Fill + Pack +iN"alP ',,I

| ok || cancel || Hep

2.7.5. Két qua ciia viéc phan tich md phéng dong chay

- Phan tich dong chay c6 thé dy doan: vi tri tiép giap hai dong chay, vi tri c6 bot
khi, 4p suat phun, lyc khoa khudn, phan bo nhiét do...

- Phan tich giai doan nén c6 thé biét dugc: do co rat thé tich, phan bd do day...

- Phan tich qua trinh 1am lanh c6 thé du dodn: thoi gian lam lanh, sy chénh I¢ch
nhiét 36 bé mat khuon, phan bd lugng truyén nhiét, hiu qua vi¢c lam mat.

- Phan tich cong vénh c6 thé du doan bién dang cong vénh, tim ra nguyén nhan
cong vénh.

- C6 thé tinh dugc tbc dd dong ran cia nhya nhiét ran, tinh toan dién dy nhya va
phan tich dong ran trong khudn, vi tri tiép giap, phan bd d6 chuyén hoa, phan bd toc
d6 dong chay, ap xuét chuyén doi.

- M6 phong tinh hinh ép phun ¢6 trg khi cua thé khi/nhua, toc d6 thim thau cua khi,
d6 day cua bé mat, dong chay nhya, dong thoi c¢6 thé du doan viéc lam lanh va bién
dang.

Két qua phén tich va thyc té ép khong giéng nhau hoan toan. Nguyén nhén cua viéc
khac nhau nay thong thuong nam & qué trinh phan tich CAE khong ding, ngoai ra
thi cac sai sd clia qua trinh ché tao khudn, ctia may ép ciing 1a nguyén nhan gay ra
su khac nhau.

2.7.6. Sai so giira két qua phén tich CAE véi thuc té ép san phim.
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Giira két qua phén tich CAE trén may tinh va trén thuc té s& khong chinh x4c hoan
toan ma van co sy khac nhau vi nhiéu nguyén nhén:

- Nguyén nhan chu quan:
+ Do chia ludi qué 16n hodc do cach chia ludi.

+ Do nguoi sir dung phan mém chua chudn xac: trong qua trinh diéu khién chuong
trinh nguodi st dung co thé thao tac sai & mot s6 noi nhu cach dat vi tri miéng phun
vao san pham khong chinh xac hay cach dit hé théng 1am mat chwa ding ...

+ Do céc thong sb ép trong thuc té va trong phan mém khong gidng nhau.

+ Vat liéu va tinh chét cua vat liéu trong phan mém khong gidng véi thuc té (do
khac nha san xuat, khac thuong hiéu, thanh phan hoa hoc khac nhau),...

- Nguyén nhan khach quan:
+ Do sai s6 cia phan mém.
+ Sai s6 ctia may ép,...

Tuy vay, viéc tng dung CAE vao thiét ké va ché tao cling giup phan nao du doan
duogc két qua, tir d6 giam thiéu tdi da hao phi trong san xuit san pham, dong thoi c6
thé nang cao chat lugng san pham.

Két luan chwong 2: Dua trén co so li thuyét di tong hop & trén va ky thuat
CAD/CAE/CAM thi hoan toan c6 du dir liéu va cong cu trg gitp dé thiét ké khuon
ép nhua cua dau ndi dy dién va dau sac dién thoai dé dép tmg muc tiéu thtr nhat
ctia dé tai 13 bd khuon hoan chinh véi cac ban vé ché tao chi tiét.

Vay, tién trinh thiét ké bd khudn ¢p nhya c6 ung dung CAD va CAE theo
cac budc dudi day:

- Thiét ké chi tiét nhua theo nhu cau thuc té mdi hodc nhu cau sira chita.

- Chon kiéu, loai khuon dé chon duoc cac bd phan co ban cia khudn.

- Theo san lugng san phém nhya dé lya chon, tinh toan s6 long khuon va bd
tri cac 1ong khuodn theo tinh chat can bang dong hay ap suét.

- Thiét ké ca bd khuon, véi viée chon bd khuon tir thu vién cua cac phén
mém c6 chirc naing CAD- Mold Wizard.

- Thiét ké kénh dan nhya.

- Thiét ké hé thong lam mat.

- Thiét ké hé thong thoat khi.
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- Thiét ké hé thong dan hudng va dinh vi khuon.

- Phan tich dong chay cta nhya bang trg giup cia CAE dé lia chon miéng
phun va vi tri phun nhwa hép 1y. Phan tich hé thong lam mat dé t6i wu hoa
kénh lam mat.

- Chon vét liéu khuén va tinh strc bén khuon.
- M6 phong dong hoc khuon.
- Hoan chinh thiét ké: Ban vé& ché tao cac chi tiét ciia bd khuén.

Vay, chuong tiép theo 1a trinh bay cac budc cu thé thiét ké khudn ép nhua
va dat duoc dir liéu thiét ké trén phan mém CAD va cic ban vé thiét ké cac chi tiét
co ban cua b khuon ép nhua.
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Chojong 3: THIET KE KHUON EP NHUA
3.1. Thiét ké san pham nhua cé tro gitip ciia CAD, CMM.

Vi khuon ép nhya 1a b khuon da hong, can sira chira thay thé hodc 1am mdi,
ma khéng duogc thay d6i hinh dang, kich thudc ciing nhu chat luong cua chi tiét
nhua dugce ép ra. Nén, cdn c6 phuong phap dung lai ban vé chi tiét dé c6 long
khuon dat yéu cau.

Dua vao chi tiét nhya duoc ¢p ra cua bg khuon cii dé xay dung lai ban vé 3D
nhd may do CMM, dé 1ay dit lidu cac diém ma khong do duge bang cac thudc do

thong thuong.

Puoc két qua nhu bang toa d6 dudi day:

Hinh 3.1. M6 hinh dang ludi cua dau ndi day dién va dau sac dién thoai.

Tir dir liéu do dwoc & may CMM thi chuyén sang mé dun CAD cua phan
mém NX dé lam dir liéu co s¢ dé xay dung lai ban v& chi tiét thong qua mot sd cong
cu cuia phan mém.

Vat liéu nhua cta chd ndi day di¢n va dau sac dién thoai thuong dung 1a cac
loai vat liéu sau: Nhya ABS c6 tinh chat nhu rat ctmg, ran nhung khong gion, can
b'fmg tdt gitra do bén kéo, va dap, do cing bé mit, d6 ran, d6 chiu nhiét cac tinh chat
& nhiét d6 thap va cac dic tinh vé dién trong khi gia ca twong ddi ré. Tinh chat dic



35

trung cua ABS 1a do chiu va dap va do dai. C6 rat nhidu ABS bién tinh khac nhau
nham cai thién do chju va dap, do dai va kha nang chiu nhiét. Kha nang chiu va dap
khong giam nhanh ¢ nhiét do thfip. Do 6n dinh dudi tai trong rat tot, ABS chiu nhiét
tuong duong hoac tdt hon Acetal, PC.. & nhiét do phong. Khi khong chiu va dap, su
hu héng xay ra do uén nhiéu hon gion. Tinh chat vat 1y it anh huong dén d6 am ma
chi anh huong dén su 6n dinh kich thudc cua ABS. Thuong st dung phuong phap
ép phun, do co ngot thdp nén san pham rat chinh xac. Phun nhanh c6 thé dan dén sy
dinh hudng cua polymer néng chay va ung suit dang ké ma trong truong hop do
can tang nhiét d6 khuon. Nhwa ABS c6 thé 1am dang tam, profile dun, mang. ABS
6 gia cudng soi thuy tinh thich hop cho dun thoi.

Théng s gia cong:
_ Nhiét d6 nguyén liéu: 200-280°C.
_ Nhiét d¢ khuon: 40 — 85°C.

- Ap suét phun: 600 — 1800 bar.

Hat nhva vao
KR

o Lam nong
Khu6n ép nhyra

YTy YTeEwTYyY

A A A AL AAALMADL

Dong co

Hinh 3.2. Céc vung gia nhiét ctia nhya, Nhya dugc lam nong dén 2800C, cung voi
nhiét d6 khuon dén 85°C,

Sau khi da co6 thong tin vé vat liéu va co s¢ dit liéu tir may do CMM va phan
mém, ta dugc ban v€ cua san pham nhya dugc ép ra cung vaoi yéu cau ky thuat cua
san pham nhya sau khi dugc ép ctia bd khudn nay nhu sau:

Viy, phan nhya can ép 1a vi tri che pht phan chd ndi diy dién va dau cim
sac dién cua dién thoai nhu hinh, nén khuon can thiét ké long khuon co bé mat dé
dinh vi ph?m day dién va phﬁn dau cam sac dé ph?l nhya dugc che phu dang vi tri
can thiét 1 ving mau do.
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Péu sac dién thoai

Nhura can ép

P

Day dién

Hinh 3.3. Ban v& 3D mé ta vi tri can ép nhya
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Hinh 3.4. Ban v& phan nhya dugc ép.
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3.2. Thiét ké khudn ép nhya
Nhu cau thue té o Thiét ké san phim - Tinh s6
long khuén
Thié ké hé théng | B6 tri cac - y
kénh dan S long khuén | Chon loai khuén
Thiét ké he thong o Thiét ké hé théng Thiét k& hé théng
lam nguoi déy san pham thodt khi
Mb phong phan | Tinh toan Stc bén | g Thiét ké hé théng
tich (CAE) khuon din hu'éx'1g o
1 dinh vi
Crgnge fu i *| Hoén chinh thiét ké
UO1n.

Hinh 3.5. Tién trinh thiét ké khuon ép nhua

1. Giai doan ban déu (Initialize)

Chon thw muc luu (Project Folder)
Dat tén (Project Name)
Chon don vi (Units)

Chon vat liéu (Material)

4. Qua trinh tach khuén (parting process)

Chon huong rut khuon

Pinh nghia vang Core, Cavity (Validate Core/ Cavity)

V4 16 (Patch Holes)
Tao dudng/ méat phén khudn
Tao Core/ Cavity

A 4
5.Chén khuén (Add Mold base)
\ 4
2.Dinh nghia : a
Hé toa dd phéi (Mold Csys) 6. Thlét ké he th6ng
Phoi (work piece) Hé théng phun (Injection)
Hé théng déy (Ejection)
Hé théng day 16i mat bén (Slider and Lifter)
Hé théng lam mét (Cooling)
\ Chén mét sé chi tiét phu (Sub Inserts) )
3. Tuy chon (Optional) 7. Hoan thanh thiét ké
Thay d6i hé so6 co (Edit Shrinkage) Tao 16 (Pockets)
B4 tri phoi (Layout) Bang vat liéu (Bill of Material)

Ban vé 2D (Drawings)

3

Hinh 3.6. Tién trinh thiét ké khuén ép nhwa véi tro gitp ciia phadn mém CAD/CAM

Thiét ké san pham véi su trg gitip cia CAD hay cong nghé tao miu nhanh,

nén viéc thiét ké cac san pham nhya khong phai 1a van dé kho khan nhu vai thap ky
trude. Ma hau hét cac d6 dung gia dinh, thiét bi trong cac nganh coéng nghiép, néng
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nghiép, y té... déu 1a san phém nhya. Do d6, su can thiét cia ché tao khuon €p nhua
da dat yéu cau cho cac nha ky thuat nghién ciru cac phan mém tng dung dé tro gitip
cong viéc nay nhu CATIA, CREO, UNIGRAPHICS NX,...

3.2.1. Chon loai khuon:

Trong phan mém NX c6 ho trg dua ra cac loai khudn ti€u chuan cua mot so6 hang
sdn xuat noi tiéng nhu sau, lam co s& chon khuon cho cac cong ty hién nay.

-[LIMW Mold Base Library

£tz DME

ta DMS
+ &3 FUTABA_DE
+£a FUTABA_DE_REFERENCE
+ &3 FUTABA_FG
+ &3 FUTABA_S
+£2 HASCO E
+ £3 HASCO_INTERCHANGEABLE
+ &3 HASCO_REFERENCE
+E2 LKM_PP
+ &1 LKM_SG
+E2 LKM_TP
+ £ MEUSBURGER_DRILLED_INT...
+ &3 MEUSBURGER _PLAIN_INTER...
+ &1 MEUSBURGER_UNVERBOHR...
+ £a MEUSBURGER_VERBOHRT _|...
+ &3 RABOURDIN_INTERCHANGE...
+£3 STRACK_INTERCHANGEABLE
+ &3 UNIVERSAL

prosmp

DBI®  DBHHE

Hinh 3.7. Cac dit liéu khuén trong thu vién ctia phin mém

Cac kich thudc ctia bo khudn duoce chon phi hop voi long khudn da thiét ké.
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3.2.2. B tri cac long khudn: Co6 vai cach thirc dé lya chon

B& tri theo hang, luya chon kiéu Rectangle véi ché do can bﬁng Balance hoac tuyén
tinh Linear; Kiéu Circular: B4 tri theo dudng tron dong tam.

\

—\
E— 1

2 | B LB\ B

= |
pr— | =
= — [ W
I o -

. ‘
Hinh 3.8. Tao cac 1ong khuon theo san luong can thiét

3.2.3. Thiét ké hé thong kénh dan nhura:

il
4

{} Runner NX 11 - Mo«
L Guide

¢ % Select Curve (0)

5 Section AL
¥* Specify Vector X L»._T_|@J
i| Section Offset ‘0 mm '\
| section Type ‘Semi_Circular "
Details A
Name Value
&EED 8

v

0K H Apply H Cancel ’

|

|

Hinh 3.9. Thiét ké hé thong kénh dan nhura.
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Chon kénh dan nhua kiéu Semi circular, chon bién dang kénh dan nhya roi chon
chd b tri kénh dan nhya duge két qua nhu hinh anh.

Hinh 3.10. Két qua mot kiéu kénh dan nhua.
3.2.4. Thiét ké hé thdng 1am ngudi: Lam ngudi san pham 1a can thiét dé san phim
kip thoi duoc ngudi dé sau thoi gian ngan 1ay duoc san pham ra khoi khu vire
khuon ép nhua dé tiép tuc ép san pham méi.

.':.:'fj‘_E',_::?? :"g’ﬂr' Y

Cooling Tools

Hinh 3.11. Cac kiéu hé théng lam ngudi trong thu vién.

Pattern channel: Thiét ké cac kénh lam mat nam trén mot mat phéng, cac kénh nim
trén mot mat phéng ma nguoi thiét ké tu lua chon cho phu hop véi viée 1am ngudi
san pham.

Direct channel: Thiét ké kénh lam mat theo duong zigzag hoic duong trong cic mat
khac nhau dé 1am mét moi vi tri ctia san pham phirc tap.

Define channel: Thiét ké kénh 1am mat bang nudc, bang khi hay bang dau.

Extend channel: Kéo dai kénh lam mat ¢ day hay cudi duong lam mat, dam bao
thiét ké tot hon dé gia cong duogc trén cac may gia cong.
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3.2.5. Thiét ké hé théng day san pham:

Hé thong day san pham, duoc lap trén tAm dy san pham va dung cac chét
déy, c6 nhiéu chét déy dé lwva chon, nhu: Kiéu Straight, kiéu shoulder, Sleeve Assy,

HEAD_DIA

C_BORE_DEEP_CLEARANCE
CLEARANCE _DI&_EJ_PLATE

HOLE_DIA

C_BORE_DIA

PlNDIA

%.

CATALOG=R20 - 100 x 8

Ejector pin straight

CLEARANCE _DIA_PIN

C_BORE_DEEP_CLEARANCE

HE AD D:]l(_CLEARANCE Dits_EJ_PLATE
CLEARANCE _DIA_SHOLLDER
L2

CLEARANCE_DIA_PIN
HOLE_DIA
PIN_DIA

HOULDER LENGTH

O %" (S

Ejector pin shoulder

COVER_THICK
CLEARANCE_DI&_BCP

l

oo@®

PIN_EJ_PLATE_HOLE_DIA
SLEEVE_RETAINER_DIA

SLEEVE_CLEARANCE_DI&

Sleeve Assy

Hinh 3.12. Cac kiéu chdt day theo tiéu chuan.

S Home Assemblies  CurveliSlRlEle i [Ha e dally) (o) Jication
B 2| i [ i A Information
B v B B e B L g Component -
nitialize - « Select Item (Ejector Pin [Straight] HEAD_DIA C_BORE_DEEP_CLEARANCE
& & . e | ARG M | o | TR e
etails PIN_DIA&
Part Validation ~ E_& Mc
- ..  Name Value =
F Menu~ > Nit i ]
5 - o ¥ MATERIAL 1.2344 A —
Reuse Library &'~ CATALOG DIA 1.2 Y ‘% @ "R @
.| Name &' ¥ CATALOG_LENG... 100 w |9 w
- ~
— 33 MW Ejector Library o v HEAD_TYPE 1
;1 &2 DME.MM e« = v CATALOG=R20 - 100 x 8
I -y
A

® o DMs MM Definition
¥ o FUTABA_MM Type *+ Specify Positior ¥
a| tEHASCOMM Search Sleeve Posit )

+£3 MEUSBURGER_DEUTSCH % el Phiik 'E, Aul
M Search Specify Orientatior £
3 Member Select (OlInstance (®) New Part
9|

& |7~ |
= g LR Settings A

Standa...

Object

\:| Rename Component
Use Symbol

hY = , N
L2 Ejector Pin [Sho... Mold ... [JRecommend Length 4 “
K| 13 Ejector Sleeve A... Mold ... #Spedy Réference Bl i ‘ . i L
T 12 Core Pin Mold ... P "J =) y
13 Ejector Pin Flat [... Mold ... Snap Distance , mm ¥ Al
4 [:E=IENE)
‘ oK ‘ \pply H Cancel ‘

Hinh 3.13. Lua chon cac kich thuéc cua chét déy.
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Lua chon dé thiét ké kiéu chét day.

Sau khi chon loai, kiéu chdt day thi chidu dai cta chét day dugc thiét ké chi dén mait
khuon dong hodc khudn tinh dé biét dugc chiéu dai cua tung chdt dﬁy khi ché tao
chdt day. Dung cong cu Ejector pin post processing dé chon chdt va mit khuon.
Select ejector: La chon cac chot déy, sau d6 chon bé mat khudn thi cac chdt duge
cit dén bang mit khuén.

] Ejector Pin Post Processing e
Type Al

i Trim v

| (
Target A .

Part Name Co... Status
¥ Select Ejectors (0) g
Tool A
Trim Part dauxung_trim_01¢ ¥
Trim Surface CORE_TRIM_SHEE ~
Cancel

Hinh 3.14. Chon vj tri thiét ké chét day.
3.2.6. Thiét ké hé thong thoat khi:

Trén mat phan khuon thiét ké rdnh c6 do sau 0,1 dén 0,2 mm dé thoat khi trong khi
hai khuon ép vao. Viéc thiét ké ranh thoat khi theo thiét ké ctia nha thiét ké hay tiéu
chuén cua timg hang thiét ké khuon.

Thiét ké hé thong dan hudng va dinh vi hai khudén: Hé thong nay nham muc tiéu 1a
khi hai khuodn ép vao nhau s€ vao ding vi tri va tranh sai I¢ch san pham nén thict ké
dam bao cac tiéu chi trén, chét nay da do sau va do cung viing.

Mo phong phén tich khudn: Chon cong cu Preprocess motion dé tinh toan phén tich
dong hoc khudn. A 1a khoang md khuon va D 1a khoang ddy san pham ra. Trong
cong cu nay cling kiém tra c4c va cham cua cc bd phan trén khudn dé thiét ké lai
kich thudc cac chi tiét cho dam bao dong hoc khudén. Mo phong khudn bing cong
cu Run simulation.
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{} Preprocess Motion Q X NX 11 - Modeling - [dauxung_top_000.|

Type A A~ tion
£ Add Kinematic Model |~
Kinematic Model A

Tooling Kinematic Model

Target Directory
| DA\Luu_cac HDKH_cua_Nguyet\NCKH_2017_C| 2|

Kinematic Parameters A

@Two—plate Style () Three-plate Style

Machine Stroke(A) 100 mm "
Ejection Distance(D) ‘ 20 mm "
Eject Product

(®) After Mold Fully Opened
() While Mold Opening

Mold Open Angle 0.0000
Ejection Start Angle 0.0000

D Relative Motion

Settings A

Rename Kinematic Model A
D Rename Components

[ ]Hide CSYS in Kinematic Model

|:| Include Hidden Bodies

Import Control Data

| E
Export Control Data

CATALOG=R20 - 100 x 8

| 2] v

-
RIS | Apply || Cancel

Hinh 3.15. Chon céac thong s6 dong hoc khuon.
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4} Run Simulation O X NX 11 - Modeling - [dauxung_Tooling_kinematics_057.prt (Modified)

Position in Cycle A lication Mold Wizard = Easy Fill Advanced
_ — 2 SkoF Mose@rEs

Angle 311 deg ¥ | s = | R : ) G ;
0 , Ll R. N0 3. 09K %8 B
Refresh A ol v Cooling Tools g Mold Tools
Interval 1 deg ¥ g : mEoBE-&-I-w- B
Controls A

b [l ([ 0 [ ml[o][ @
Collision A

Collision Check Method

(O Facet Body Distance

(®) Mesh Triangle Intersection

(O solid Body Intersection

D Check Collision

Clearance 1.0000
Part 1 Part 2 Type

Collision Configuration | &

Hinh 3.16. M6 phéng dong hoc khudn.

Sau khi thiét ké két ciu khudn dam bao cac yéu cau kich thude tiéu chuan, dong
hoc khuon thi tién hanh chon vat liéu khuon dé thiét ké cac chi tiét chuyén sang

budc ché tao khuén.
3.2.7. Vat liéu lam khu6n ép nhya:

Chon vét liéu khudn can can nhéc ky vi lién quan dén d6 bén khuon, chét
lugng bé mit cling nhu lién quan dén cong nghé ché tao bd khuon: kha ning gia
cong ct got, chét luong bé mit c6 thé dat duoc...Vi thé, chon vat liéu lam khudn

can phu thudc vao cac yéu to sau:

- Loai nhya cuia san phém, c6 nhitng loai nhya anh hudng x4u dén vat liéu
khuon.

- Do bong bé mit, dd phuc tap, chirc ning clia san pham ép ra.
- S6 luong san pham yéu cau.
- Cong nghé dé gia cong san pham nhuya (ép, thoi...)

- Kha ndng chong mai mon va chong d&n mon hoa hoc.
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- Bién dang kich thudc va hinh dang khi nhiét luyén.
- Tinh han va kha ning phuc hdi chi tiét.
- Gia tién vt ligu.

Vi du:

Bang 2: So sanh gid thanh mot sb vat liéu

STT Mac thép Gia thanh (vi du tham khao)
1 C45 28.590 VND/KG
2 C50 35.800 VND/KG
3 CT3 22.270 VND/KG
4 SKDI11 125.730 VND/KG

Thong thuong dac tinh chung cua vat liéu lam khudn nhya phai c6: Do cing, do déo
dai, d6ng chat, tinh khiét, ham luong Crom (chéng mon). Lua chon vat liéu khong
phai do gia vat liéu chi phdi ma tinh gia cong 1a quan trong dé giam bét cong stc va
thoi gian gia cong.

Vit liéu ctia cac hé thong dan hudng va dinh vi: Véi céc chi tiét ndy tinh chong mai
mon va do cung dat 1én hang dau, do vy vat liéu dugc chon phai c6 kha ning dat
d6 ctng cao bén ngoai dé chdng mai mon, dong thoi ¢ tinh déo bén trong nhim
tranh bi gy trong qua trinh lam viéc. Vat liéu thuong dung la:

Thép SCM-415; SUJ2, vi du 60- 62 HRC hodc 58 — 62HRC.

Céc chot hoi do phai lam viéc lién tuc va chiu lyc doc truc trong qué trinh lam viéc
cho nén dic tinh uu tién cua vat liéu 1a d¢ cing chong mai mon, do déo & bén trong,
vi ty 1€ chi€u dai so véi dudng kinh cua cac choét rat 16n, vat liéu thuong chon la
SKD.

Vit liéu lam than khudn: Day 1a phan khuon co ban dung dé lap cac phan khac nhau
ctia khudn, do vAy ma do ctng ciing dugc quan tim dau tién. C6 thé chon than
khuon nhu mot bd phan tiéu chuan da c6 san. Vat liéu than khuon thuong chon la:
Théo Cacbon loai trung binh nhu: AISI 1055, DIN CMS55, JICSSSS.

Vit lidu cia cac miéng ghép va tim khuon cho khudn tinh va khuon dong: Can chon
dam bao d cung, 46 bong cao, do bién dang khi nhiét luyén nho. Cac phan nay tiép
xuc tryc tiép v6i nhya va chiu ap suat 16n, do vay cac miéng ghép phai c6 do clng
vitng cao. Muén dat d6 bongd guong va khong ri théng thuong chon vat lidu dé y
dén ham luong Crom. Loai vét liéu thong dung 1a: 35CrMo2 tbt cho gia cong,
nhung khong t6t cho danh bong va cham trd; 40CrMnMo7 vat liéu nay hoi kho gia
cong nhung dé& dang bong hay cham tré; 40NiCrMoV4 day 1a vat liéu dé toi
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cung hoan toan; 40Cr13 loai nay chiu danh bong va an mon tdt, nhiét luyén dat do

cung cao.

Béang so sanh ky hiu vat li¢u:

Béang 3: Mac vat li€u ciia mot s6 nudc.

VAN NANG CHAU AU PUC, AO, HA LAN DIN AISI (MY)
40NiCrMoV4 dang H1 | 40NiCrMoV 16 X45NiCrMo4 1.2767 -
40Cr13 dang 29 X41Cr13 X42Cr13 1.2083 AISI 420
35CrMo2 dang H3 35CrMo8 40CrMnMo8.6 1.2312 | AISIP20+S
5 3 40CrMnMo7 1.2311 AISI P20

Pic tinh cia mot s6 loai thép dung dé 1am khudn ép phun: Dé chon loai thép phu
hop dung 1am khudn ép phun, can luu ¥ dén dic tinh cta loai nhya dung lam san
phém, dung loai thép phu hop dé tranh an mon, dé co nhiét do phu hop, tao dugc do
bong, do chinh xac can thiét cua san phém.

Bang 4: Céc loai vat li¢u lam khudn ép nhuya.

Yéiehi Ky hi¢u cac \:; Iif%u phtt hop cho
: . X 5ot uén
Cic vat liéu déo cho san phim cita Sanphim | 43¢ tnh —
khuén (vi du) % 1tachi Jaido Uddehol
lam % = c¢holm
ehudd Metals, | Steel Co., K K.
Ltd. Ltd.
1) Co
Ciochdt |go s o PP 21;’1:;,5""? nang gia | ypp7 NZ((’SS HOLDAX
S a san pham thong ay van cong
df]? utfl;{(\)gg thudmg PS phong 2) Chiu lePM 1‘ DH2F IMPAX
mon
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1) Panels Co6 kha
San pham c6 2) Cac chi tiét | ning gia
khéc nhan ni ABS bén trong cong | CENA1 | NAKS0 IMPAX
trén bé mat 3) Vo ngoai nh?n
cling noi
PMMA 1) Vo dai C6 kha
San ph&m trong (ACI’yllC) cassette nang HPM38 | S-STAR STAVAX
suot PS 2) Vo hop dyng | danh | CENA1 | NAKS80 IMPAX
hoéa my pham bong
“ ’ i
PC  |1)Chi tiét dién HPM1 | NAKSS 1 pyipax
PA | FDAC | 'DH2F RIGOR
Nhua nhiét dfro (Nylon) |2) Vo may anh HPM31 PD613 ELMAX
Sgi thuy | (Thermoplastic) " g g Co kha | (Phai xir | (Phai xir s
tinh / cac ARE. |2) Bauphim ning Iy bé Iy bé (Phai xur ly bé
chit nhya AS 4) Dai cassettes chiu mit) mat) mat)
cO kha mai
ning ting 1) Béah ring mon 4t | HPM31 | PD613 RIGOR
d6 cimg | Nhya phan tmg | Phenol 2) Chu chi cao DAC DHAI ORVAR
nhiét Epoxy 3) Céic loai IC HAP10 | DEX20 ASP-23
(Thermosetting) | pE . m——; - HAP40 | DEX40 |  ASP-30
S HAP72 | DEX80 ASP-60
) 1) Dién thoai C‘lkh{‘
PVC Vinyl | 5y ongnuse | "8 | psL | NAK101| STAVAX
chloride K chong
3) Hopdung | 5n mon
1) Co
kha
A . ang
P - PMMA | 1)Ongkinh | "2 HPM38S| _ .
San ph_ag} o khuon yéu 1 (acrylic) | quang hoe gf‘):h emas | SOTAR | sravax
cédu ¢ do bong cue cao PC 2) Dita quang 7)2:. YAG MASIC
& héng
bui
' 1) Phi
Chat déo tir) linlll
Nam cham nhya Cpohg;a?i? Nam cham 2)Co | HPM75 — -
tinh do cimg
rat cao

Sau khi thiét ké khudn ép nhua va liua chon vat liéu két qua cua qua trinh thiét ké 1a
céc ban vé& chi tiét dé gia cong khuon:
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Chét dan huéng
uon dudi
/= Duodng lim mét

am kep dudi

Hinh 3.17. B6 khuon ép nhya va cac chi tiét ctia bo khuon.

Ban v€ ché tao cac bd phan co ban ctia khudén ép nhya nhu sau:
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CHUONG 4: CHE TAO KHUON EP NHUA

4.1. Gi6i thiéu cong nghé ché tao khudn ép nhua

CAD rm— CAE — CAM

f A
Két qua m6 phong San
khong dat yéu cau pham
khong
datyéu
cau do
khuén
Néu chinh sira khuon (CAM) 1'_6i ¢ép thr lai ma clge‘tao
san pham van khong dat yéu cau thi bugc phai ‘l](')ll]lg
lam lai bd khuén mai. < “,1 .
Xac
- San pham - Y -
GIAO HANG dat yéu cau EP THU
-

Hinh 4.1. So d0 cac budc hoan thanh b khuon

Thong thudng trong cac nha mdy, phan xudng san xuit khuon thudng thuc
hién cong viéc gia cong khuodn theo cac budc sau:

- Nhan cdc chi tiét tiéu chuan, thép duc, 1é€n cac ké hoach va 13p so do san
xuat.

- Tao mau va kiém tra.
- Thiét ké va tao dir liéu gia cong CAD/CAM.

- Gia cong cac bé mat, chi tiét c6 hinh dang don gian bang cac phuong phap
gia cong tao hinh 2D.

- Lap rap tam khuon lai v6i nhau thanh khdi. - Gia cong cac bé mit phtc tap
bang cac phuong phap gia cong tao hinh 3D.

- Banh bong céc chi tiét cua khudn.

- Kiém tra va thir nghiém khuon.
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- Hoan tat khuon, ché tao cac bd phan hd tro cho viéc van chuyén khuon.

- Tao céc thong tin phan hoi, 1ap ho so va cac danh sach khuén.

- Bong kién va giao khuodn.

Véi cac loai khuon 16n va c6 hinh déang phirc tap thi can phai 1ap ké hoach
gia cong, viéc 1ap cac quy trinh cong nghé va chon dung cu dé gia cong 13 mot cong
viéc rat quan trong. Trong nhiéu trudong hop, viée lua chon cac thong sb cong nghé
can phai trao d6i v&i nhitng ngudi c¢6 kinh nghiém thi két qua nhan dugc sé tt hon.
Trong xu hudng canh tranh thi truong nhu ngdy nay, cic nha san xuat khuon cin
phai dau tu cac cong nghé gia cong khudn hién dai. Viéc ap dung cic hé thong
CAD/CAM-CNC trong linh vuc ché tao khudn 13 giai phap t6t hon vi:

- Thoi gian gia cong giam.

- Tang chat lugng khudn vé hinh dang va d6 bong.

- Giam thoi gian danh bong thu cong va thir nghiém.

CAM la cong nghé san xuat dudi sy hd tro cia may tinh. Qua trinh san xuét ché tao
dugc quan 1y va diéu khién boi hé thdng mdy tinh. CAM 1am cac nhiém vu sau:

- Budc dau tién 1a 1ap quy trinh ché tao khuén tir san

pham. Vi du:
STT Chu trinh gia cong Dung cu cit Ghi chu
Khioan‘n/:l 16 buléng‘aj 4 lo T10 Basic drill o
] chot hoi, khoan moi 4 16 Lo suot
A x o 14
chot dan
2 Phay 16 chét dan hudéng T6 End Mill ©20 L6 sudt
3 Phay thé long khuén T8End Mill 08 X
4 Phay tinh long khuén T8End Mill 08 X
5 Phay tinh céf gbc long T15 End Mill 03 X
khuén

6 Phay tho kénh dan ngang | T16 Ball Mill 06 X
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- Phan tich céc chi phi trong qué trinh ché tao. - Tir d6, lua chon vat liéu lam khuon,
vat li€u san phélm cho hop 1y. - Lua chon loai may, cac thong s6 can thiét cho viéc
ép san pham. - Gia cong khuon theo quy trinh cong nghé sau khi da thuc hién cac
bude trén. - Danh bong long khudn, lip rap thanh bo khuon hoan chinh.

Ep thir khudn: Nhim dam bao khudn hoat dong t6t va dap ting yéu cau ban dau
ctia khach hang. Sau khi thiét ké va ché tao khuon xong, tién hanh ép thir san pham,
néu dat thi ca san pham ép thir va khuén s& dugc giao cho khach hang. Qu4 trinh
nay can phai 1am nhitng cong viéc sau day:

Ga khuon 1én Kiém tra hoat dong cia

Kiém tra
may ép F bo phu trg F
y b )

Bit hé thong duong Chuan bj vit liéu Thay d6i thong s6 cia
nudc cho khuon nhya may va ép lai

Lip bd phan phu trg Kiém tra duong Diéu chinh by phén phuy
(néu c6) nudce tro va ép lai

' + )

Kiém tra hoat dong
cia may ep

N Ep thir J Tong kiém tra

Hinh 4.2. Céc giai doan ép thtr khuon

- G4 khuén 18n may ép: Sau khi lip hoan chinh bd khudn, lip bu 16ng vong vao
khuon, st dung pa ling dé cau khudn 1én may ép. Canh cho bac cudng phun vira
khit v6i dau voi phun. Cho may ép ép vao. Sau do, thao bu 16ng vong ra. Str dung
d6 g4 ga chit b khudn trén mdy. - Bat hé thong duong nude cho khudn Sau khi ga
khudn 1én mdy, diéu khién may tach 2 long khudn ra dé dé dang trong viéc lap rap
duong nude. Lan luot 1ip bu 16ng dudng nudc vao. Nén quin bang keo non va bdi
keo chdng tham dé khi ép nudc khong bi ri. Sau d6, gin dng nudc vao va siét chit
bang cb dé. - Lap cac bd phan phu tro Lap cac bd phan phu tro (néu c¢6) 1én khudn
nhu: B diéu khién hearter hay bo gia nhi¢t nudc, cam bién,... - Chuén bi vat liéu
nhya Viéc chuin bi vat liéu nhua da duoc tinh toan trude thong qua CAM, CAE,
yéu cau cua nguoi dit hang hay tinh chat cua san pham,... Bé nhya vao thung chta
trén may, sau d6 bat cong tic cho may say kho hat nhura.

— Kiém tra dudng nudc bat hé théng dudng nude cho nudce chiy qua khudn. Néu
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nudce ri ra thi cho dung lai va khdc phuc cho ri nuée dén khi nao nude hét ri 1a dat
yéu cau.

- Ep thir: Sau khi dd chuan bi moi thtr dat yéu cau, budc ké tiép 1a ép thir xem may
ép hoat dong tét khong. Ep 2 1ong khuén lai v6i nhau phun nhya vao doi 15s, lay
san pham ra va kiém tra xem san pham cé dat yéu cau khong.

- Thiét 14p lai cac thong sb ép: Sau khi ép thtr, néu san pham chua dat yéu cau do
thong s ép, tién hanh thiét 1ap lai cac thong sé ép cho phu hop thong qua qua trinh
mo phong CAE va CAM da tinh toan. Sau d6, thyc hién ép lai dé kiém tra san pham
dua vao cac yéu cau ciia nha san xuat va cic yéu cau ky thuat ciia ban vé trong qua
trinh CAD.

- Thay doi thong sb ciia cac bo phan phu tro dé dat duoc yéu cau cta khach hang.

- Tong kiém tra san pham lan cudi ciing, néu san pham di dat yéu cau thi giao hang,
néu khong dat yéu cau thi thuc hién thiét ké lai san pham.

Sau khi san pham ép thir dat chét luong nhu ¥ mudn:
- Giao san pham.
- Giao khuon.
4.2. Lap trinh gia cong khuén véi hd tro ciia phan mém Unigraphics- NX 11.
4.2.1. C4c bwéc 1ap trinh co ban trén phin mém

Budc 1. Tao chuong trinh méi/ Lap tién trinh cong nghé gia cong:

L

Create

Program | Chon biéu tugng Create Program hodc chon Insert/ Program Trong hop

Type: chon chuong trinh gia cong (phay phang, phay contour hay tién vv... Trong
hop Location: Iya chon tén chwong trinh tong (chuong trinh téng nay bao gdm
chuong trinh dang tao ra) Trong hop Name: dat tén cho chuong trinh gia cong (VD:
PROGRAM 1) Trong vi du trén, chuong trinh gia cong madi tao ra cod tén
program_1, nim trong chwong trinh gia cong tong c6 tén NC_program.
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L

Create Tool

Budc 2. Tao thu vién dung cu: Chon biéu tuong Create Tool.

P\ | Create Tool | X b3

Type A
‘ [mill _planar Q
L Library A
Retrieve Tool from Library ’EB
l Tool Subtype A

B7&8Le U
L2 I

Location A

Tool GENERIC_MACHINE Eva
Name A
Ll 4 J

[-—OK—][ Apply ][ Cancel ]

Hinh 4.3. Lva chon kiéu, loai dung cu cit.

Trong hop Type: lua chon phuong phép gia cong (phay phang, contour, tién vv...)
Trong hop Library: lyra chon dao ¢é sin trong thur vién Trong hop Tool Subtype:
lra chon kiéu dao, hinh dang dao phay thich hop (dao phay ngon, dao phay cu,
dao phay chit T v.v...) Trong hdp Name: dat tén cho dung cu. Chon OK.
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B4 % | Milling Tool-5 Parameters |=|X
. A
R
R1"h—D— F D—te—si"R1

[5-Parameter B

(D) Diameter

(R1) Lower Radius [0.0000]
tenan [3.0000)
1o e
()T gl
(FL) Flute Length
e —

Z Offset
Length Adjust [ o)
Cutcom [j] =
Tool Number [j]
Catalog Number

[ )
Material : HSS

( )| @

Hinh 4.4. Nhap cac thong sb cta dung cu cit.
Budc 3. Khai bao hinh hoc

e
Create
_ Geemewy | Chon Create Geometry hodc chon Insert/ Geometry.

B4l %\ | Create Geometry | X B PN Workpiece | — | B8

Type A
Specify Part . %
[mill _planar E
Specify Blank [@] Y
Specify Check E] »

Y‘X A % 5 M Part Offset |]
Location A | Material:

Geometry Subtype A

Geometry [mcs_miL w) | [Msave Layer Settings
Layout Name
Name A [WORKPIECE_1 LAv1 ]
[woRKPIECE_1| W saveLayousayer
[~—ok— | apply || cancel | o] [ concel |

Hinh 4.5. Thiét lap hinh hoc gia cong nhu géc hé truc toa do, phoi

va chi tiet gia cong.
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Trong hop Type: chon phuong phéap gia cong Trong hop Geometry Subtype: chon
hinh hoc khai bao Trong hdp Location: chon hinh hoc téng, bao gé)m hinh hoc khai
bao Trong hop Name: dat tén cho hinh hoc khai bao.

Chon Specify Part , khai bao san pham cudi cung can dat dugc Chon Specify Blank,
khai bao ph6i Chon OK.

14 A <\ . A <
Budce 4. Lap chuong trinh gia cong i \ | Create Operation [X E3
Type A
¥ [milIJJlanar Fa
C
Op;:aattif:n . Operation Subtype A
Chon Create Operation

@ & & [ p @
uE wE @ DN

hodc Insert/ Operation.

e
©E e
Location A
Program [PROGRAM 52
Tool [EM-.50 (Miling Tool-5 fw)
Geometry [wORKPIECE tv)
Method [MILL_FinisH 52
Name A

[FACE MILLING AREA 1 |

Hinh 4.6. Chon kiéu, phuong phap gia cong. ok [ Apply | [ Cancel |

4.2.2. Céc chi tiét can gia cong ciia bd khudn

TT | Tén chi tiét S6 lugng
1 Tam kep trén 01
2 Tam kep dudi 01
3 Khuon trén 01
4 Khudn dudi 01
5 Vit kep (ti€u chuan) 08
6 Chot dan huong 05
7 Bac cudng phun 01
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Chét dan hudéng
uon duéi
| = Duong lam mét

am kep dudi

Hinh 4.7. M6 hinh 3D khuo6n ép nhua.

a. Tam Kep trén
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Ban vé ché tao tam kep trén

52,5 0,03

30

60
N
Q
N
o +
KS)
&
150 *0,2

105 *0,05
195 0,2
|/ [0.05]D]
| |
:iuai:é b PHOI TAM DO KHUON TREN
Tilé: 1:2
Trwdng DH Ky thuat Céng nghiép VAT LIEU: SKD11 ——
Quy trinh cong ngh¢
TT [NO6i dung Quy dao chay dao Ché d6 cat Loai
dao
1 |Phay mat | V¢=100m/ph Phay
kep D80,
t=0,5mm manh
Time: 15ph phu
Carbide
2 |Khoan moi — . V=50 m/ph Miii
510 : \ ~ |F=0,1mmAvong | Khoan
a" ------------- ™ D24

t=2 mm

Time: 25 giay
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TT |NGi dung Quy dao chay dao Ché do cat Loai
dao
3 |Khoan 4 13| £ - |[Ve=40mph | M
D115 { (/ ! |F=008mmpeng | Khoan
/& Z 5§ D115
;, e © 0. 1 |t=18mm
4 » 4 F I T | Time: 47 gidy
PER 1
2 Y )
4 |Doa 4 15 V. =80m/ph Dao doa
D12 F=0,1mm/vong | M&Y
gan
t=14,5mm méanh
Time: 40 giay hop kim
cung,
D12
5 |[Khoan 10 V¢ = 40m/ph Miii
D215 F=0,08mm/vong | knoan
D21,5
t=18mm
Time: 47 giay
6 |Phay 16 V¢ =80 m/ph Dao
D22 F=80 mm/ph phay
D22
t=16mm

Time: 55 giay
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t=6mm

Time: 29 giay

7 | Phaybac AV¢=40mph | Dao
D16 F=0,08mm/véng | Phay
D16

b. Tam kep do6i

Ban v€ ché tao tam kep dudi

+0,1
@12 !
o
o
o +
A0 o
a
Q ©
105 *0,05
195 0,2
|/ [0.05]p]
l |
51
°9
b
Nguoivé | Vi Nhuw Nguyét
TAM KEP DUOI
Kiém tra
Tilé: 1:2
Trwong BH Ky thuat Cong nghiép VAT LIEU: SKD11
Ki hiéu: KT
Quy trinh cong nghé
TT |NOi dung Quy dao chay dao Ché do cat Loai

dao
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1 |Phay mat - V=100m/ph Phay
kep D80,
t=0,5mm méanh
Time: 15ph phu
Carbide
2 |Khoan moi V=50 m/ph Miii
410 F=0,1mm/vong | kNoan
D18
t=2 mm
Time: 25 giay
TT [NO6i dung Quy¥ dao chay dao Ché db cat Loai
dao
3 |Khoan 4 16 V¢ =40m/ph Miii
D115 F=0,08mm/vong khoan
D115
t=18mm
Time: 47 giay
4 |Doa 4 1 V. =80m/ph Dao doa
D12 F=0,1mm/vong | M&Y
gan
t=14,5 mm manh
Time: 40 giay hop kim
cung,

D12
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5 [Phaybac ——a V¢ = 40m/ph Dao
D16 | -~ |F=0,08mm/vong | Phay
: D16
t=6mm
Time: 29 giay
Hinh anh chi tiét sau gia cong
c. Khuén trén
Quy trinh cong nghé
TT |NOi dung Noi dung cong viéc Ché do cat Loai dao
1 [Nguyén Phay mat phang day | V=78 m/ph Phay mit dau D8O,
cong 1 lam chuan tinh F=124 mm/ph manh phu Carbide
t=0,5mm
Time: 10°41”
2 | Nguyén Phay cac bé mitcia | Time: 2h40’

cong 2

Iong khudn trén
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TT |NOi dung No1 dung cong viéc Ché do cat Loai dao
3 |[Budc 1 Phay mit phang trén | V= 78 m/ph Phay mit ddu D80,
t=0,5mm
Time: 10°41”
4 |Budc 2 Phay rdnh, c6 chiéu| V¢ =50 m/ph Dao phay ngén D10
rong 20 F= 100 mm/ph
t=0,75mm
Time: 1h3°4”
5 |Budc3 Phay rénh, c6 chiéul V¢ =60 m/ph Dao phay ngon D5
rong 5 F= 180 mm/ph
t=0,5mm
Time: 8°48”
6 |Budc4 Phay kénh dan nhya | V¢ =60 m/ph Dao dau cau D5
F= 40 mm/ph
t=0,5mm
Time: 10°44>°
7 |Budc 5 Gia cong 16 dinh vi: V. =40 m/ph Mii khoan D7,5;
Khoan moi, khoan F=0,08mm/vong Doa D8; Khoan moi
séau, doa D12
t=10 mm
Time: 56°°
8 |Budc 6 Phay ranh chta day| V¢ =60 m/ph Dao cau D10
10 F= 303 mm/ph
t=0,5mm
Time: 9°00*°
9 [Nguyén Gia cong kénh lam| Time: 8’12’

cong 3

mat D10, 3 16
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TT |NOi dung No1 dung cong viéc Ché do cat Loai dao

10 |Budc 1 Khoan mdi V¢ =50 m/ph Miii khoan D10
F= 40 mm/ph
t=2 mm
Time: 15>

11 |Budc 2 Khoan sau 90, 2 16 Vc=45m/ph | Miii khoan D8,5
F= 38 mm/ph
t=2 mm
Time: 5’30’

12 |Budc 3 Khoan sau 120, 116 | V¢ =45 m/ph Miii khoan D8,5
F= 38 mm/ph
t=2 mm
Time: 3’30’

13 |Budc 4 Ta r6 ren M10, sau 20 | V¢ =45 m/ph Tard M10
F=2 mm/ vong
t=20 mm
Time: 1’30’

14 | Nguyén Nhiét luyén khuon dat

cong 4 dd cung 52 — 58
HRC.
15 | Nguyén Mai mat trén, mat V;=45m/s ba mai
Céng 5 dudi cua khudn F= 0.0025 mm/

vong
t=0,005 mm/
htr kép

Time;
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TT | Noi dung No1 dung cong viéc Ché do cat Loai dao
16 | Nguyén Ranh thoat khi V¢ =120 m/ph | Dao phay D6
cong 6 F= 0,018 mm/
vong
t=0,05 mm
Time: 4°34>°
17 | Nguyén Xung 4 rénh long Cong ty TNHH Van
cong 7 Khuon Xuén
18 | Nguyén Danh bong
cong 8
18 |Nguyén Kiénj tra san pham cong
9

Hinh anh chi tiét khuon trén
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Giai thich mot s6 thuat ngit trén phan mém:

- 708 QTCN_KHUONTREN 02:51:22
— 708 GALANT_PHAY_PHANG_CHUAN.... 00:10:53
- 7[8BUOCT_PHAYMATPHANG 00:10:53
1% FACE_MILLING_AREA ] ¢  MILPH.. 1 00:10:41  0.0000  0.0000 124 mmp... 1244 rpm
— 78 GALAN2_PHAY_CHITIET 02:40:30
— 7raBUOCT_PHAY_PHANG 00:10:37
7% FACE_MILLING_AREA_1 ¢ MILLPH.. 1 00:10:37  0.0000  0.0000 124 mmp... 1244 rpm
— 78 BUOC2_PHAY_RANH_20 01:03:16
2% FACE_MILLING_AREA 2 i v ML 0 01:03:04 00000  0.7500 60 mmpm 1592 rpm
— 7r8BUOC3_PHAY_RANH_5 01:21:03
2 SOLID_PROFILE_3D i ¢  MILLPH.. 2 01:220:51  0.0000 40 mmpm . 1910 rpm
— 7[8BUOCA_PHAY_KENH_DAN_NH... 00:04:16
& CAVITY_MILL 2 i ¢ SPHERIC.. 3 00:04:04 00000  .5mm 40 mmpm 1949 rpm
~ 78 BUOC5_LO_DINH_VI 00:00:22
914 BREAKCHIP_DRILLING 2 ¢ DRILLING... 5 00:00:10 Model 40 mmpm - 800 rpm
74 BREAKCHIP_DRILLING_1 ¢ DRILLING... 5 00:00:01 Model 250 mmp... 0 rpm
~ 7raB6_PHAY_RANH_CHUA DAY 00:00:57
I & CAVITY_MILL ] v  BALLMILL 6 00:00:45 0.0000  2mm 250 mmp... 2546 rpm
(8 NC3_KENH_LAM_MAT 00:00:00
«[8NCA_NHIET_LUYEN_52-55HRC 00:00:00

Program: Quy trinh cong nghé.

Tool: Kiéu, loai dao dung cho bbuwowcs gia cong.

Tool number: Vi tri dao trong 6 chira dao.

Time: Thoi gian gia cong, bao gdm ca thoi gian chay khong (gio, phut, gidy).
Stock: Luong du d¢é lai sau khi gia cong ¢ budc d6 (mm).

Depth of cut: Chiéu sau cit ciia mot lat cit (mm).

Feed rates: Luong chay dao (mmpm- mm/phat).

Speed: Tdc do cit (s vong quay truc chinh (vong/ phut) hodc van tdc cét (m/phut)).

Mo phdng gia cong trén phan mém, cong viéc nay da gidm dugc sai hong va toi uu
dugc dung cu cdt hay nang suat.

Replay: M6 phong 2D nhin dugc dudong chay dao.
3D Dynamic: M6 phong 3D qua trinh gia cong.

1 2
Feed Rate 0.000000

Replay 3D Dynamic

Tool Display Tool

Tool Path None -

Display Options
1w None -
Create Analyze
Show Thickness by Color
[ Check for IPW Collisions.

[ Check Tool and Holder

Reset
[ISuppress Animation

Animation Speed
7
1 10
MCKC € > Mo
o

Hinh 6.5.
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d. Khuon doj6i

Quy trinh cong nghé
TT [NO6i dung Noi dung cong viéc Ché db ct Loai dao
1 |[Nguyén Phay mit phang day | Vc=78 m/ph Phay mit ddu D80,
cong 1 lam chuan tinh F=124 mm/ph manh phu Carbide
t=0,5mm
Time: 10°41”
2 | Nguyén Phay cic bé mit cia | Time: 2h40’
cong 2 long khudn trén
3 |Budc 1 Phay mit phing trén | V=78 m/ph Phay mit dau D80,
F=124 mm/ph manh phu Carbide
t=0,5mm
Time: 10°41”
4 | Budc 2 Phay rinh, c6 chiéu | V¢ =50 m/ph Dao phay ngén D10
rong 20 F= 100 mm/ph
t=0,75mm
Time: 1h3°4”
5 |Budc3 Phay rdnh, c6 chiéu | V¢ =60 m/ph Dao phay ngon D5
rong 5 F= 180 mm/ph
t=0,5mm
Time: 8’48
6 |Buoc4 Phay kénh dinnhya |V =60m/ph | Dao diu cau D5
F=40 mm/ph
t=0,5mm
Time: 10’44’
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TT |NOi dung No1 dung cong viéc Ché do cat Loai dao
7 |Budc 5 Gia cong 16 dinh vi: V. =40 m/ph Mii khoan D7.5;
Khoan moi, khoan F=0,08mm/vong Doa D8; Khoan moi
sau, doa D12
t=10 mm
Time: 56°°
8 [Budc6 Phay ranh chita day| V¢ =60 m/ph Dao cau D10
10 F= 303 mm/ph
t=0,5mm
Time: 9°00°°
9 | Nguyén Gia cong kénh lam| Time: 8’12’
cong 3 mat D10, 3 16
10 |Budc 1 Khoan moi V¢ =50 m/ph Mili khoan D10
F=40 mm/ph
t=2 mm
Time: 15
11 |Budc 2 Khoan sau 90, 2 16 V¢ =45 m/ph Miii khoan D8,5
F= 38 mm/ph
t=2 mm
Time: 5’30’
12 |Budc 3 Khoan sau 120, 116 | V¢ =45 m/ph Miii khoan D8,5
F= 38 mm/ph
t=2 mm
Time: 3’30’
13 |Budc 4 Tar6 ren M10, sau 20 | V¢ =45 m/ph Taro M10

F=2 mm/ vong
t=20 mm
Time: 1’30’
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14 | Nguyén Nhiét luyén khuon dat
cong 4 dé cung 52 — 58
HRC.
15 [ Nguyén Mai  mait trén, matl Ve =45m/s ba mai
Cﬁng 5 dudi cua khuon F= 0.0025 mm/
vong
t=0,005 mm/
htr kep
Time:
16 [ Nguyén Ranh thoat khi Ve =120 m/ph | Dao phay D6
cong 6 F= 0,018 mm/
vong
t=0,05 mm
Time: 4’34’
17 | Nguyén Xung 4 ranh long Cong ty TNHH Van
cong 7 Khuon Xuén
18 | Nguyén Danh bong
cong 8
19 | Nguyén Kiém tra san pham
cong 8

Hinh anh chi tiét khudn dudi
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CHUONG 5: KET QUA PAT PUQC

Sau mot thoi gian nghién ctru 1y thuyét va nghién ctru co s& vé thiét ké khuén
ép nhura thi tac gia da hoan thanh muc tiéu cua dé tai:

- Thiét ké bd khudn ép nhwa va cac bd phan khac dua trén co so 1y thuyét va
tmg dung phan mém CAD/CAM- Unigraphics NX, tiét kiém dugc nhiéu thoi gian
so voi phuong phap truyén thong khéng co trg giup caa CAD.

- X4y dyng chuong trinh gia cong trén phan mém va kiém tra d6 chinh xac
thong sb hinh hoc trén phan mém dé giam chi phi ché tao thir.

- Giam gi4 thanh so véi dit stra chita hay ché tao ¢ nudc ngoai.

- San pham cua dé tai dugc dua vao giang day hoc phan thudc khdi kién thirc
chuyén nganh ché tao may dé nang cao chét luong dao tao.

- Cac nghién ctru khao sat khi gia cong vat liéu C45 nhiét luyén dat 42- 45
HRC dé thay thé vat liéu SKD11, gop phan giam gia thanh ciia bo khuon.

Cung véi viée dé tai dat cac muc tiéu cu thé thi san pham khoa hoc va tng
dung cua dé tai la:
a. San pham khoa hoc:
- 01 bai bao dang tap chi nude ngoai.
Vu Nhu Nguyet, Do Duc Trung (2019); “Optimization Milling Process When
Machining C45 Steel by Ball Nose Mill for Minimum Tool Wear using Taguchi

Method”; International Journal of Scientific Research in Science, Engineering and
Technology (IJSRSET), Volume 6, Issue 1, p476- p479.

- 01 bai béo dang tap chi trong nudec.

Vu Nhu Nguyet, Ngo Minh Tuan, Nguyen Thuan (2018), “Influence of Tool
Path Strategies on Machining Time Using the Nose Tool when Milling 3D
Surfaces”, Journal of Science and Technology, Thai Nguyen University, 192 (16),
p67 - p71.

b. San pham tng dung:

B§ khudn ép nhya. B§ khudén dugc ung dung & cong ty Co phén Nhya Hiép Hoa,
Viét Nam.
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KET LUAN VA KIEN NGHI

- Két luan: D¢ tai di tng dung li thuyét va k¥ thuat CAD/CAM dé thiét ké va ché
tao bd khuon ép nhya phuc vu nganh cong nghi¢p nhua, d6 1a khuén ép nhya dau
ndi gitta day dién va dau sac cua dién thoai. B6 khudn nay co gia thanh thip hon
thiét bi cung loai nhap ngoai, c6 chat lugng dam bao va c6 kha nang thuong mai
hoa. Pic biét két qua cia dé tai 1d mo hinh miu dé sinh vién nim bat vé cong
nghiép nhya gop phan ning cao chét luong dao tao ciia khoa Co Khi, trudng Pai
hoc K¥ thuat Cong nghiép.

V6i viée tmg dung k¥ thuat CAD/CAM di khao sat dugc cac thong sb dong
hoc ctia khudn ciing nhu mé phong qua trinh gia cong va tdi wu duoc thoi gian gia
cong trén cac phan mém tro gitp gia cong dé giam thiéu thoi gian phu khi gia cong
va cac 16i 1ap trinh, 1am cho két qua lap trinh t6i wu vé ning sudt va chét luong bé
mat hay do chinh xac hinh dang hinh hoc cua cac chi tiét cua bod khuon.

CAE ¢ giai doan thiét ké co thé thuc hién trén may vi tinh dbi véi cac
phuong an stra ddi thiét ké tién hanh danh gia (Evaluate), nhan dinh (Verify) va tdi
vu hoa (Optimize), giam thoi gian, gia thanh thtr khudn, sira khuon thuc té, rat ngan
chu trinh thtr sai thuc té, rat ngan thoi gian phat trién san pham (Product
Development Time) va thoi gian dua ra thi truong (Time-to-Market), gidm hao phi,
thoi gian va tién bac trong cac cong doan.

- Kién nghi: Cac doanh nghiép khuén mau dang nhanh chéng phat trién, Gmg dung
cong nghé thong tin vao mot sd cong doan cua qua trinh san xuit. Trong xi hoi
thong tin, dé du diéu kién 1a mot doanh nghiép khuén mau hién dai cép cao, vi¢c ap
dung CAD / CAM la khong du. Hién tai, nhiéu doanh nghiép da 4p dung CAE,
CAT, PDM, CAPP, KBE, KBS, RE, CIMS, ERP va cac cong nghé san xudt tién
tién khac va cong nghé mang 40. Xu hudng phat trién cong nghé thong tin dang 1a
yéu cdu cap thiét hién nay. Nén tac gia dé xuit hudng nghién ctru tiép theo cua dé
tai 1a mg dung cac cong nghé thong tin vao viéc toi wu hoa céc giai doan ctia qua
trinh thiét ké va lap trinh gia cong nhitng bo phan co ban cua khuoén dé nang cao
chét luong san pham nhwa duoc ép ra cling nhu ning suit gia cong khudn.
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