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Pon vi: TRUONG PAI 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 c6 kha nang thuong mai héa. Bac biét 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 & nudc 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 loi 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 nhi¢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 thidu tom tat nghién ctru tong quan vé cac két qua nghién ciru lién quan & 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 can; phuong phap nghién ctru, pham vi
nghién ctru dugc dit ra cho dé tai. CAu trac noi dung cua bao cao s€ dugc trinh bay
trong phan thir ba ( muc 8).

1. Tinh cip thiét cia dé tai

Ngay nay, nganh cong nghiép san xuat khuén 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 lugng san phém, ha gia thanh, tang 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 ciia 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 qudc té. Vi du, mot vai cong ty 16n dang san xuat san pham
nhwa chit lugng v6i cong nghé cao sir dung thiét bi tién tién va may moéc nhap khau
tir Puc, Italy va Nhat Ban. Xu hudng ndy s& tiép tuc khi ma nganh coéng nghiép
nhua Viét Nam phan dau dé duy tri kha nang 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 tac sai ciia cong nhan, ma dat stra chira & nudc ngoai thi gia
thanh cao. Theo phan tich ctia nhom tac gia thi v6i diéu kién kinh té k§y 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 cia cong ty Sam
Sung thi mot thang can ép vo nhya cta chd ndi gitta ddy 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 lam do6i khi khong tranh khéi sai sot nén bé mit
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 sira chira. Khi
sira chita thi gip vin 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 nhua trong cdc may
moc clia nganh cong nghiép nhya dé dam béo tinh 6n dinh, stra chira kip thoi



va giam chi phi (so v6i1 san phadm ctia nude ngoai) cho cac doanh nghi¢p 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 nhua 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 thire da hoc duogc vao qué trinh nghién ctu
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 vé ché tao) c6 thé tng dung ngay vao san
xuét thuce té.

3. Muc tiéu nghién ctru

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

- Mo phong qua trinh gia cong céc chi tiét trén phan mém véi hd tro ciia
CAM.

- Ché tao 01 b khuon ép dau nhyua noi cu sac va day sac ctiia bd sac pin cho
dién thoai duoc chuyén giao dén co sé san xuat voi gid thanh gidm hon so véi bo
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 vy can mot phuong phap 12 tai tao ban v& ché tao theo ki thuat nguoc
dua trén su hd trg 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 thir gia cong trén phdn mém hd tro.
Diéu nay khong nhiing giam dugc chi phi ché thir ma con ting do chinh xac hinh
dang hinh hoc cta 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 nhiing 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. Cach tiép can van de



- Khéo sat cac chi tiét ctia bd khudn ép nhya va tham khao cac 1y thuyét thiét ké da
cd, phan tich wu nhuoc diém dé dé xuét cach thiét ké cac cac 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 uvu 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. Phuwong 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 bo khudn ¢p nhuya.

- 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
ly thuyét thiét ké khuon ép nhua va pham vi tng dung trong cac 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 cAu 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 cu, dung cu cit 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 dé tai bao gom cac ndi dung chinh nhu sau.

Trong chirong 1, cac kién thirc nén tang 1y thuyét vé khuon ép nhua 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 pham nhua
tuong ung.

Churong 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 gitp 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 nhwa cho chd nbi giita
day dién va dau sac cta dién thoai. Két qua 1a dir liéu thié ké bo khuon ép nhua.

Noi dung chirong 4 trinh bay tién trinh cong nghé gia cong khudn va img dung
phan mém CAD/CAM khi 1ap trinh gia cong khudn. Két qua 1a bo khudn theo ding
yéu cau k¥ thuat cua ban thiét ké ¢ chuong trude.

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



