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THONG TIN KET QUA NGHIEN CUU

1. Théng tin chung:

- Tén dé tai:

NGHIEN CUU CONG NGHE VA CHE TAO THIET BI GIA NHIET BE MAT
VI KHUON EP PHUN NHUA.

- Mi s6: B2019.SPK.03

- Cht nhiém: PHAM SON MINH

- Co quan chii tri: Pai hoc Su pham K§ thuat Thanh phé HO Chi Minh

- Thoi gian thuc hién: 24 thang

2. Muc tiéu:

Xay dung dugc quy trinh cong nghé, thiét ké va ché tao thiét bi gia nhiét bé mit vi
khuon.

3. Tinh mdi va sang tao:

Thong qua qua trinh thue hién dé tai, phuong phap gia nhiét cho vi khuon da duoc dé
xuat, kém theo d6, thiét ké cua khuon ciing dugc nghién ciru nham dap tng nhu cau
gia nhiét véi thoi gian ngin va téc do gia nhiét cao.

~  Khi nhiét 46 khudn cang cao, ap suit dinh hinh s& duoc giit 1au hon. Piéu nay
c6 thé giai thich dua vao hién tuong dong dac cua nhya khi tiép xuc véi long khuodn.
Khi nhiét @6 khuodn cao, hién tuong dong dic c6 khuynh huéng dién ra cham hon, do
d6, nhua s & trang thai 1ong 1au hon, va két qua 1 ap suét tac dong tai vi tri duong
han dugc gitt & mic cao trong khoang thoi gian 1au hon so voi trudong hop nhiét do
khuon thap.

~  Khi chiéu day san pham cang nho, ap suat dinh hinh giam cang nhanh hon.
Piéu nay la do chiéu day dong chay nhya mong, nhiét luong truyén ra ngoai sé nhanh
hon, va qué trinh dong dic s& nhanh hon so v6i trudng hop san pham c6 chiéu day 16n
hon. Tuy nhién, khi 4p dung budc gia nhiét cho long khudn, ap suat dinh hinh van c6
thé duoc gilt & mirc cao, dic biét voi trudng hop san pham day 0.4 mm.

- Két qua thir kéo san pham nhuya thanh mong ciing duogc tong hop va so sanh
v6i 2 loai nhya 1a PA6 va PA6+30%GF. Két qua nay cho thdy anh huéng 16 rét cua
nhiét d6 insert va chiéu day ludi dén kha ning chiu luc kéo ciia san pham. Két qua cho
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thay khi nhiét do insert tang tir 30 °C dén 150 °C, d6 bén cta san pham c6 su cai thién
rd rét voi tat ca cac dang chiéu day san pham.

4, Két quéa nghién ciru:

Sau qua trinh nghién ctru, cac két qua sau da dat duoc:

e Phuong phép gia nhiét bang khi nong c6 thé duoc ing dung nham nang nhiét do
bé mat cua vi khuén 1én hon 163.9 °C. Ngoai ra, vung nhi¢t d cao co thé duoc
khéng ché tai vi tri ¢6 thanh mong

e M0 phong vé dong chay nhya cho thiy khi phun ép voi nhiét d6 khuon cao, hién
tugng giam ap suit cua dong nhya cé thé dugce cai thién.

e Thong qua viéc cai thién ap sudt ciia dong nhwa, dd bén cta san pham cho thiy
cO su cai thién ro rét.

e Két qua md phong nhiét do khuon va két qua thuc nghiém kha giéng nhau, diéu
nay cho thy kha ning du doan két qua nhiét d6 khudn sau qua trinh gia nhiét 1a
hoan toan kha thi.

5. San pham:
5.1. San pham khoa hoc

- 01 bai bao dang tap chi qudc té trong danh muyc ISI:

The Uyen, T.M.; Truong Giang, N.; Do, T.T.; Anh Son, T.; Son Minh, P. External
Gas-Assisted Mold Temperature Control Improves Weld Line Quality in the
Injection Molding Process. Materials 2020, 13, 2855.
https://doi.org/10.3390/mal3122855

- 01 bai bao dang tap chi trong danh muc Scopus:

Nguyen, T. G., Pham, S. M., & Tran, A. S. (2020). Verifying the Gas Heating Method
for Injection Molding. Key Engineering Materials, 861, 188-192.
https://doi.org/10.4028/www.scientific.net/kem.861.188.

- 02 bai bao dang trén tap chi qudc té co chi s ISSN:

Phan The Nhan, Nguyen Tinh, Nguyen Phuoc Thien, Study on the Temperature
Distribution of the Mold Cavity With The Air Heating Method, American Journal of
Engineering Research (AJER), 2020, VVolume-9, Issue-11, pp-116-120.

Cao Van Thinh, Thanh Trung Do, Study on the Temperature Distribution for Mold
Heating Process, International Journal of Advanced Research in Science,
Engineering and Technology, Vol. 7, Issue 11 , November 2020, pp. 15537 — 15543

- 02 bai bao dang trén Tap chi khoa hoc chuyén nganh trong nudc thuéc danh muc duoc
tinh diém ctia HDGSNN:


https://doi.org/10.3390/ma13122855
https://doi.org/10.4028/www.scientific.net/kem.861.188

Phan Thé Nhan, Nguyén Tinh, Cao Vin Thinh, Huynh Phudc An, Nguyén Hong
Phuic, Nguyén Dang Phuc Loi, Nghién ctru phwong phap gia nhiét bang khi nong cho
long khuon phun ép nhua, Tap chi Co khi Viét Nam, sb6 11, nam 2020, trang 31-35.
Phan Thé Nhan, Nguyén Tinh, Nghién ctru anh huong cia nhiét do khudén dén ap
sudt dinh hinh trong qui trinh phun ép nhwa, Tap chi Co khi Viét Nam, sb 11, nim
2020, trang 54-57

5.2 San pham dao tao

Bao v¢ thanh cong luan van Thac si theo hudng nghién ctru cua de tai:

>

Tran Ngoc Thién, Nghién ctu do bén moi cia san phém phun ép nhya khi chiu tai
trong, 28-2-2019 dén 28-08-2019, PH Su Pham K§ Thuat Tp.HCM GVHD: PGS.
TS. Pham Son Minh
Nguyén Thanh Thao, Nghién cr kha ning diéu khién nhiét d6 khudn véi kénh giai
nhi¢t dang 2D, 28-2-2019 dén 28-08-2019, PH Su Pham K¥ Thuat Tp.HCM GVHD:
PGS. TS. Pham Son Minh
5.3 San pham \rng dung
01 b khuon €p phun c6 déc tinh:
02 1ong khuén tmg véi mdi san pham c¢6 kich thude bao nhé hon 750 mm x 750 mm
X 750 mm.
Sau khi phun ép, kich thudc san pham dat @ chinh xac theo yéu cau ban vé.
Vat liéu lam khuén 1a Thép NAK 80 va STEELSEL STAVAX.
Long khuon co thé gia nhié¢t cuc bd voi tdc do gia nhi¢t > 5 °C/s.
01 b thiét bi gia nhiét cho 1ong khuon:
Kich thuéc nhé hon 1000 mm x 1000 mm x 1000 mm.
Cong suat toi da: 50 kWA.
Thiét bi ¢ thé gia nhiét cho dién tich 1ong khudn nhé nhét 1a 50 mm x 50 mm
Mau san pham micro ¢6 chiéu day < 1,5 mm, kich thudc bao 120 mm x 40 mm, vat
liéu PA6
Quy trinh thiét ké khudn ép phun cho san pham:
Str dung cho hé thong diéu khién nhiét d6 khudn
Qui trinh s& x4c dinh céc yéu td sau:

o Keét cau cua tam khuon duong va khuén am
o Vi tri dat cac long khudén
o Phuong an cach nhiét: tuy thudc vao hinh dang san pham, c6 can hoac khong can.

6. Phwong thirc chuyén giao, dia chi ing dung, tic dong va loi ich mang lai

cia két qua nghién ciru:



- Toan bo két qua dé tai s& duoc chuyén giao cho Truong Pai hoc Su pham K§ thuat
Tp. HCM dé phuc vu cong tac giang day va nghién ciru chuyén siu trong linh vuc khuon
mau.

- Ngoai ra, voi yéu cau nang cao hiéu qué ctia qué trinh phun ép nhua, ciing nhu chat
lwgng va d6 chinh x4c cac san phim nhwa dang duoc doi hoi ngay cang nhiéu tir phia cac
cong ty Co khi Khudén miu. Do d6, cac thiét bj va cong nghé thudc dé tai nay s& duoc
chuyén giao dén:

Cong ty TNHH Co khi Thé Hai.
bia chi: 37/11dvwong 2, Khu Phé 7, P. Truong Tho, Q. Thu Puc, TP. HCM

Cong ty trén s& sir dung cong nghé va thiét bi cta dé tai trong qua trinh nang cip

qui trinh san xuat cac san pham nhua k¥ thuat.



INFORMATION ON RESEARCH RESULTS

1. General information:

Project title:

Study on mold temperature control for micro injection molding process.
Code number: B2019.SPK.03
Coordinator: PHAM SON MINH
Implementing institution: HCMC University of Technology and Education
Duration: 24 months

2. Objective(s):

Show out the process of designing and manufacturing the heating equipment and micro
mold

3. Creativeness and innovativeness:

Through the process of implementing the topic, the heating method for the micro mold
has been proposed, along with that, the design of the mold is also researched to meet the
heating needs with short heating time and high heating speed.

- When the mold temperature is higher, the forming pressure will be held for longer.
This can be explained based on the solidification phenomenon of plastic when it
comes into contact with the mold cavity. When the mold temperature is high,
solidification tends to take place more slowly, so the resin will stay in a liquid state
for longer, and as a result, the applied pressure at the weld position is kept high in
the range of longer time than in the case of low mold temperature.

- When the product thickness is smaller, the forming pressure drops faster. This is
because the plastic flow thickness is thin, the heat transferred out will be faster, and
the solidification process will be faster than in the case of products with larger
thickness. However, when a heating step is applied to the mold cavity, the forming
pressure can still be kept high, especially in the case of 0.4 mm thick products.

— The results of tensile test on thin-walled plastic products were also synthesized and
compared with 2 resins, PA6 and PA6 + 30% GF. This result shows the influence of
insert temperature and mesh thickness on the tensile strength of the product. The
results showed that when the insert temperature increased from 30 °C to 150 °C, the
durability of the product improved significantly with all types of product thickness.

4. Research results:

After finished this project, these results were reached:



e The air heating method could heat the mold surface temperature to 163.9 °C. In
addition, the high temperature area could be focussed at the center of tensile bar

e The simulation of the packing process shows that the reducing of the packing
pressure could be reduced when the mold fing process was achived with the high
mold temperature

e Due to the improving of packing pressure, the tensile strength was clearly
increased.

e The heating results show that the air heating process could be predicted by
simulation, so, the mold temperature could be properly seleced.

5. Products:
5.1 International paper:

- 01 ISI paper (SCIE): The Uyen, T.M.; Truong Giang, N.; Do, T.T.; Anh Son, T.; Son
Minh, P. External Gas-Assisted Mold Temperature Control Improves Weld Line Quality in
the Injection Molding Process. Materials 2020, 13, 2855.
https://doi.org/10.3390/mal13122855

- 01 Scopus paper: Nguyen, T. G., Pham, S. M., & Tran, A. S. (2020). Verifying the Gas
Heating Method for Injection Molding. Key Engineering Materials, 861, 188-192.
https://doi.org/10.4028/www.scientific.net/kem.861.188

- Phan The Nhan, Nguyen Tinh, Nguyen Phuoc Thien, Study on the Temperature
Distribution of the Mold Cavity With The Air Heating Method, American Journal of
Engineering Research (AJER), 2020, VVolume-9, Issue-11, pp-116-120.

- Cao Van Thinh, Thanh Trung Do, Study on the Temperature Distribution for Mold Heating
Process, International Journal of Advanced Research in Science, Engineering and
Technology, Vol. 7, Issue 11 , November 2020, pp. 15537 — 15543.

Domestic paper:

- Phan Thé Nhan, Nguyén Tinh, Cao Van Thinh, Huynh Phudc An, Nguyén Hong Phuc,
Nguyén Ping Phiic Loi, Nghién ctru phuong phéap gia nhiét bang khi nong cho long khudn
phun ép nhwa, Tap chi Co khi Viét Nam, s6 11, nam 2020, trang 31-35.

- Phan Thé Nhén, Nguyén Tinh, Nghién ctru anh hudng cua nhiét d6 khuon dén ap suat dinh
hinh trong qui trinh phun ép nhua, Tap chi Co khi Viét Nam, s6 11, nam 2020, trang 54-57.

5.2 Training Master student: 02 master students finished the final reports

- Tran Ngoc Thién, Nghién ctru do bén moi cta san phém phun ép nhua khi chiu tai trong,
28-2-2019 dén 28-08-2019, PH Su Pham K¥ Thuat Tp.HCM GVHD: PGS. TS. Pham Son
Minh



- Nguyén Thanh Thao, Nghién cr kha ning diéu khién nhiét d6 khuon véi kénh giai nhiét
dang 2D, 28-2-2019 dén 28-08-2019, PH Su Pham K§ Thuit Tp.HCM GVHD: PGS. TS.
Pham Son Minh.

5.3 Application

» 01 injection molding for micro product:
- 02 cavities.
- Product accuracy satisfies the requirement.
- Mold material: Steel NAK 80 and STEELSEL STAVAX.
- Heating rate for cavity is higher than 5 °C/s.
» 01 mold heating equipment:
- Dimension: 1000 mm x 1000 mm x 1000 mm.
- Max. power: 50 KWA.
- Min. heating area: 50 mm x 50 mm
» Micro product: Thickness < 1,5 mm, cover size: 120 mm x 40 mm, material PA6
» Mold design procedure:
- Use for the mold with heating system
- Define the:
o Core and cavity plate
o Cavity layout
o Heating isolated.

6. Effects, transfer alternatives of research results and applicability:

- All the research results will be transferred to UTE for teaching with the course
relating to the welding and metal technology

- In addition, the equipment for experiment will be transferred to:

Co khi Thé Hai company.
Address: 37/11dwong 2, Khu Phé 7, P. Truong Tho, Q. Thu Puc, TP. HCM

This company will use these equipments for improving their manufacturing process in

injection molding project.



