BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC SU PHAM KY THUAT Pic lap - T do - Hanh phic
THANH PHO HO CHI MINH

Tp. HCM, ngay 05 thang 7 nam 2022
THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

- Tén dé tai: Nghién citu cong nghé va ché tao hé théng diéu khién nhiét dé biang
Kkhi néng tich hop trong khudn phun ép véi san phadm composite nhwa nhiét déo

- Ma s6: B2020.SPK.01

- Chu nhiém: P Thanh Trung

- Co quan chu tri: Truong Pai hoc Su pham K§ thuat Thanh phd H6 Chi Minh

- Thoi gian thyc hién: 24 thang

2. Muc tiéu:

- Ché tao thanh cong hé théng diéu khién nhiét d6 khuon bang khi néng tich hop trong
khuén phun ép.

- Ché tao thanh cong bd khuon phuc vu qua trinh nghién ctru anh hudng nhiét do
khuon dén kha nang dién dﬁy cua vat liéu composite nhya nhi¢t déo khi c¢6 sir dung
hé théng diéu khién nhiét do.

3. Tinh méi va sang tao:

- Pé xuat phuong phap gia nhiét bang khi nong tich hop trong khudén phun ép (In-
GMTC) va ché tao thiét bi sir dung phuong phéap gia nhiét nay véi toc do gia nhiét
trung binh dat 6.5 °C/s sau 20 s gia nhiét.

- Thiét ké khudn c6 tdm insert phu hop vdi gia nhiét cuc bd bang In-GMTC dbi voi
san pham phun ép composite thanh mong.

- Cai thién 1o rét kha ning dién day va do bén kéo ciia san pham phun ép véi phuong
phap gia nhiét In-GMTC cho ca 2 loai vat liéu nhua nhiét déo va composite nhua
nhié¢t déo.

4. Két qua nghién ciru:

- Phuong phap In-GMTC co6 tde do gia nhiét kha cao, trung binh dat 6.5 °C/s sau 20 s
gia nhiét. Trong d6, 5 s dau tién toc do gia nhiét cé thé dat dén 17.9 °C/s.

- Bé day cua tim insert c6 anh huéng nhat dinh dén qua trinh gia nhiét cho long
khuén. Khi bé day tim insert cang mong, hiéu qua cua viéc gia nhiét cho bé mat 10ng

khudn cang cao.



- Két qua md phong thuc hién boi phan mém Ansys (md phong phan bd nhiét do) va
phan mém Moldex 3D (m6 phong qué trinh dién ddy) cho thiy twong dong véi két
qua thuc nghiém. Vi vy c6 thé du doan phan b nhiét do va qua trinh dién day thong
qua phuong phdp moé phong.

- Ung dung In-GMTC trong quy trinh phun ép vat liéu composite nhwra nhiét déo véi
san pham thanh mong cho thay chiéu dai dong chay da dugc cai thién mot cach dang
ké. Trong @6, ting chiéu dai dong chay tir 36.9 % 1én 100 % (dién dy hoan toan) khi
khuén duoc duy tri & nhiét do khi néng 350 oC vé6i san phim c6 chiéu day 0.5 mm.

- Do bén kéo ciia san pham phun ép véi phuwong phap gia nhiét In-GMTC ciing dugc
cai thién ro rét voi ca 2 loai vat liéu PA6 va PA6+30%GF. Déng thoi, khi gia cuong
soi ngan thily tinh 30 %, do bén kéo tang tir 38 % dén 42 % khi nhiét d6 khi nong
thay d6i tir 200 °C dén 400 °C.

- Nhin chung, hé théng gia nhiét cho long khuén bang khi néng tich hop trong khuén
c6 thé ap dung vao qua trinh phun ép ddi voi cac san pham tng dung co kich thuéc
micromet.

5. San pham:

5.1. San pham khoa hoc

- 01 bai bao dang tap chi qudc té uy tin (SCIE-Q1):
Thanh Trung Do, Tran Minh The Uyen and Pham Son Minh, The feasibility of an
internal gas-assisted heating method for improving the melt filling ability of
polyamide 6 thermoplastic composites in a thin wall injection molding process,
Polymers 2021, 13, 1004, https://doi.org/10.3390/polym13071004.

- 01 bai bao dugc chap nhan dang trong danh muc Scopus:
Pham Son Minh and Thanh Trung Do, A numerical study on increasing the cavity
temperature in injection molds, Key Engineering Materials (bai bao da bao cao tai
Hoi nghi ICMER 2022 va duoc chap nhan ding trén tap chi KEM thudc Scopus-Q4).

- 01 bai bao dang tap chi trong nudc trong danh myc tinh diém cia HDCDGSNN:
D6 Thanh Trung, V& Son Lam, Hoang Lé Minh Quan va Nguyén Huynh Nam Huy,
Nghién ctru ché tao khudn phun ép co tich hop hé thong gia nhiét bang khi nong bén
trong, Tap chi Co khi Vi¢t Nam, S6 12, 2021, trang 40-45.

- 02 bai bao dang trén ky yéu hoi thao qudc té:
Son Minh Pham, Minh The Uyen Tran and Thanh Trung Do, Numerical study on

gas-assisted mold temperature control with the application of air cover for improving
2



the cavity temperature in injection molding process, 5th International Conference on
Green Technology and Sustainable Development, 2020, pp. 673-676.

Thanh Trung Do, Pham Son Minh, Tran Minh The Uyen and Truong Giang Ly,
Effect of hot air heating on the cavity temperature distribution of injection mold, 6th
International Conference on Green Technology and Sustainable Development, 2022

(accepted).

5.2. San pham dao tao
- 01 hoc vién bdo v¢ thanh cong Luén van Thac si
Tén hoc vién: Cao Van Thinh
Tén dé tai: Nghién ciru phan bd nhiét d6 long khudn phun ép véi phuong phap gia
nhiét bang khi nong tich hop trong 1ong khuén bang phuong phap mé phong
Ngay bao vé: 24/04/2022
- 01 nghién ctru sinh bao vé thanh cong Luan an Tién si
Tén nghién ctru sinh: Tran Minh Thé Uyén
Tén dé tai: Nghién ctru anh hudng cua gia nhiét khuon phun ép bang khi néng dén
d6 bén san pham nhua dang thanh mong
Ngay bao vé: 26/12/2020
5.3. San pham rng dung

> 01 khudn phun ép cho san pham c6 kich thudc micromet:

- Kich thude khuon: 579 mm x 250 mm x 200 mm

-S4 long khuon: 02

- Kich thuéc bao cia mdi long khudn (san pham): < 50 mm x 50 mm x 1 mm
- Nhiét d long khuon: 30 °C — 150 °C

- Thoi gian chu ky: <60 s

- Kich thuéc san pham dat @ chinh xac theo yéu cau ban vé.
> 01 thiét bi gia nhiét cho khuén:

- Cong nghé: Tich hop trong khuon

- Kich thude: 240 mm x 100 mm x 350 mm

- Cong suat toi da: 10 kW

> Mau san pham:

- Chiéu day: <0.75 mm

- Kich thude bao: <45 mm x 45 mm

- Vatliéu: PA6 va PA6+30%GF



- Theo tiéu chuan ASTM D1708
> Tai liéu huéng dan sir dung hé thong diéu khién nhiét d6 khudn bang khi néng tich
hop trong khudn phun ép: Thé hién quy trinh van hanh, dam bao an toan, nang cao

hiéu qua str dung trong qua trinh phun ép.
5.4. Tai san tri tué

- Tén sang ché: Khuén phun ép nhya va hé thdng gia nhiét cho khuén phun ép nhua
nay
-S4 don: 1-2022-01776; Ngay nop don: 22/03/2022; Quyét dinh chip nhan don hop
1& ctia Cuc S& hitu tri tué s6 7270w/QD-SHTT ky ngay 29/04/2022.
6. Phwong thirc chuyén giao, dia chi ing dung, tic dong va loi ich mang lai ciia két

qua nghién ciru:

- Chuyén giao truc tiép trong Nha truong dé phuc vu giang day va nghién ctru.

- €06 thé chuyén giao co6 diéu kién tirng phan hoic toan bo két qua nghién ciru cho céac
don vi ¢6 nhu cdu nhu cong ty, truong dai hoc bén ngoai.

- Trong khudn kho dé tai nay, thong qua thoa thuan hop tac, cac thiét bi va cong nghé
vé gia nhiét cho khudn bang khi nong tich hop trong khudn phun ép s& dugc chuyén
giao cho cong ty sau:

Tén cong ty: Cong ty TNHH Co Khi — Thuwong mai Minh Dat

bia chi: 33/15 duong Tan lap 2, P. Hi€p Phu, Tp. Thu bac, Tp. HCM.

Bén canh d6, véi yéu cau nang cao kha ning phun ép ciing nhu chat luong, cac san
pham composite nhua nhiét déo dang duoc doi hoi ngay cang nhiéu tir phia cac cong ty
khuén mau, ciing nhu cac cong ty phun ép. Do d6, cac thiét bi va cong nghé thudc dé tai
nay ciing sé& tirng budc chuyén giao cho cac cong ty khac nham ting do chinh xic cia
san phim nhua ky thuat, ting kha niang phun ép cua khudn voi cac san phim dang

micromet.



