L ‘ ~ THELE ‘e
VE CONG BO CONG TRINH KHOA HQC VA
PANG BAI BAO KHOA HQC TREN TAP CHi CO KHi VIET NAM

1. Khai quat vé Tap chi Co khi Viét Nam:

Tap chi Co khi Vié¢t Nam 14 co quan béo chi thyc hién ngon luan - 1y luan ctia Téng hoi Co khi Vigt Nam, dong thoi la tleng
n6i, kénh thong tin chinh thdng ciia nganh Co khi Viét Nam. Tap chi cung con 14 dién dan nghién ctru khoa hoc ctia cac nha quan
ly- khoa hoc- chuyen gla-nghlen ctru sinh, hoc vién cao hoc, ... trén ca nudc, do d6 da dugc Bo Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi véi xudt ban phiam nhiéu ky) va Hoi dong Chire danh Gido sw Nha nude cong nhan tinh diém
cong trinh khoa hoc-bai bao khoa hoc.

Tap chi Co khi Viét Nam c6 nhiém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat ctia Nha nude va
dinh hudng phat trién, hoat dong cua nganh Co khi Viét Nam,; cong b6 cong trinh  khoa hoc, két qua nghién ciru va chuyén giao cong
nghe chuyén dé khoa hoc va cong nghé c6 ham lugng khoa hoc va gié trj thuc tién cao cua nha quan ly-khoa hoc- chuyen g1a giang
vién, nghién clru sinh, hoc vién cao hog, ... trong nganh Co khi va lién quan dén Iinh vyc Co khi. Ng0a1 ra, Tap chi cung con 1a noi
cong bo nhitng phat minh, sang ché, két qua thanh tich, dién hinh tién tién trong hoat dong nghién ctru khoa hoc, quan 1y, dao tao va
san xuat, kinh doanh linh vuc Co khi o trong va ngoai nudc tdi dong dao ban doc.

2. Viée cong bd cong trinh khoa hoc/ ding bai bio khoa hoc trong nganh Co khi va lién quan dén linh vue Co khi trén
Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam nhan cong b cong trinh khoa hoc/ dang bai béo khoa hoc trong nganh Co khi va lién quan dén linh
vuc Co khi cua nha quan ly khoa hoc-chuyén gia-nghién ctru ctru sinh, hoc vién cao hoc,... trén Tap chi Co khi Viét Nam (ban in g1ay)
gom: !Co khi Ché tao mdy, *Co khl Quoc phong, *Co khi Giao thong, Co khi Nong- lam nghlep, °Co khi Xay dung, °Co khi Thity san,
"Co khi Bia chat, *Co khi Héa chat, *Co khi Bio qudn ché bién nong lam thiy san, ""Co khi Dong co dot trong, "Co khi O 16 - May kéo,
2Co khi May thuy khi, *Co khi Cong nghé nhiét lanh, "*Co khi mdy nang lwong, " Co khi Cong nghé dét, '°Co khi Cong nghé cat may,
17Cor khi Co-dién tit, *Co khi K3 thudt hé thong cong nghiép, "*Co khi ddo tao nguén nhan liwc va nghién ciru chuyén giao.

3. Thé 1¢ v& cong bd cong trinh khoa hoc/ diing bai bao khoa hoc trong nganh Co khi va lién quan dén linh vire Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bao khoa hoc khi duwge ding trén Tap chi Co khi Viét Nam phai
dam bao cac yéu cau, nhw sau:

3.1. Yéu cau chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phdi la két qua nghién ctru gdc;
bai bao tdng quan hodc bai viét théng tin khoa hoc (short commumcatzons)

3.2. Bin thdo: Bai bao dang trén Tap chi Co khi Viét Nam, gom c6 cac phan:

1. Tén bai bdo (bang tleng Viét va bing tleng Anh)

2. Tén tac gia, dong tac gid (kem theo ghl cht vé chire danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, emall)

3. Tom tét bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gdm c6 tir khoa tiéng Viét va tiéng Anh, d6i véi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

6. Ket qué va thdo luan (co thé tach thanh 2 phén riéng biét: Két qua, Thao ludn).

7. Két luan.

8. Tai liéu tham khao (trich dan theo dung quy dinh bai bao quoc té).

Ban thio dugc soan trén may vi tinh, st dung Unicode, kiéu chit Time New Roman, ¢& chir 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, cdn 18 trai pha1 moi bén: 3 cm, can 1 trén dudi: 2,5 cm, ché do 1&: ‘Justlﬁed” Dung lugng moi
bai bao khoang 1.600-2.500 tir. Cac do thi, hinh va anh can trinh bay 1o rang.

Céc thuat ngilr khoa hoc néu chua duogc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Cac ky hiéu viét tit can phai giai
thich khi xuat hién lan dau.

Thu tu bang va hinh dwoc danh s theo trinh tu trong bai, khong danh theo thir tw dé muyc. Khoéng dugce viét tit cac tiéu
muc, tén bang, hinh v&. Tén bang duoc ghi bén trén bang, tén hinh vé& dugc ghi bén dudi hinh. Chu thich in nghleng

Chi co nhu'ng tai liéu duoc trich dan thue sy trong ndi dung bai vi€t méi dua vao phan tai liéu tham khao. Tai liéu tham
khao dugc sap xep theo thir tu trich dan (tal ligu tiéng nudc ngoal dugc sdp xép theo ho cla tac gla tai ligu tiéng Viét sip xep theo
tén tac gid) va theo trinh ty: tén tdc gid, ndm xudt ban trong ngoac don (.. ) tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bao, tén tap Chl tap, soO (d01 v6i bai bao), trang ddu va trang cudi cua tai lleu béi véi nhung tai liéu khong co tac g1a thi
xép theo chir cdi cua tir dau tién cua co quan ban hanh tai liéy. Trong ban thdo, & nhitng ndi dung tac gia da tham khdo hodc str dung
két qua nghién ctru tir cac tai li¢u khoa hoc khéc, can danh dau bang SO (dat trong déu [...]) - 1a s thir tu cua tai liéu xép trong danh
muc céc tai liéu tham khao. Tai liéu tham khao cin ghi theo ngdn ngir gdc, khong phién am, khong dich.

3.3. Giri hodic ndp bai: Ban thao gdm 2 ban in va 1 ban dién tir. Khi dang ki ndp bai, cac tac gia co thé d& xuét 2 phan bién. Viéc
chon cac phan bién chuyén mén phi hop thudc quyén cua Hoi ddng Bién tap Tap chi Co khi Viét Nam.

3.4. Phan bién: Sau khi nhan bai viét giri dang dung véi Thé thirc quy dinh ciia Tap chi Co khi Viét Nam, Hoi dong Bién tap s& gui
bai viét cho cac phan bién.

Nhung bai viét dugc chap nhan déng, céc tac gid s€ nhan duoc thu phan hdi ctia Hoi ddng Bién tap v6i thoi gian stra chira
duogc yéu cau tuy theo chat lu'ong cla bai viét. Ban stra chita lan cudi cta tac gia s€ dugc coi 1a ban goc.

Bén thao co the,nop truc tiép hodc guri qua E-mail ciia Tap chi. . ] ]

Quy tac gia muon bict thém thong tin, xin vui 10ng lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S6 4 Pham Vin Ddng (trong Vién Nghién ctru Co khi), P. Pha Dién, TP. Ha Noi
Pién thoai: (024) 37 920 650 - 0985 696 263 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietnam.vn
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(PNG DUNG MANG NEURON TRONG DU DPOAN PHAN BO
NHIET PO LONG KHUON

APPLICATION OF NEURAL NETWORKS IN PREDICTING TEMPERATURE
DISTRIBUTION IN MOLD CAVITIES

Nguyén Pham Nguyén Quén, Tran Minh Thé Uyén, Pham Son Minh, Buii Chan Thanh*
Khoa Co khi Ché tao may, Truong Pai hoc Su pham Ky thuat Thanh phé HO Chi Minh
Email: 23904 12@student.hcmute.edu.vn;
uyentmt@hcmute.edu.vn,;
minhps@hcmute.edu.vn,;
*thanhbc.ncs@hcmute.edu.vn

TOM TAT

Nghién ciru nay tdp trung vdo viéc img dung mang neuron nhdn tao (ANN) dé dw dodn
phdn bé nhiét dj trong long khuén phun ép nhwa & giai doan gia nhiét truée khi ép. B6 di liéu thuc
nghiém gom 25 mau dwoc xdy dung dwa trén ma tran truc giao Taguchi L25 véi bon yéu t6 dau
vao: nhiét do nuoc gia nhiét, luu lwong nuoc, bé day héc nudce va bé day tam chan nuée. Mé hinh
ANN duoc xdy dung trong MATLAB dudi dang perceptron da I6p, hudn luyén bang dix liéu da diroc
tién xir Iy. Két qud cho thay mé hinh ANN c¢6é kha nang duw dodn chinh xdc sw bién thién nhiét dé ciia
khuén, véi sai s6 thdp nhdt la 2,06% va khong vueot quda 4,75% trong céc trieong hop kiém thir. Piéu
nay khang dinh ANN la c¢ong cu hiéu qud trong mé phong truyén nhiét phi tuyén, gitip giam thiéu sé
lieong thi nghiém, t6i wu héa thiét ké va ndang cao hiéu qud quy trinh san xudt.

Tw khoa: Khuon phun ép nhwa, Phan b6 nhiét do; Gia nhiét khudn; Mang neuron; Dy dodn
qua trinh.

ABSTRACT

This study investigates the application of artificial neural networks (ANN) in predicting
temperature distribution in injection mold cavities during the pre-heating stage. A database of 25
experimental samples was established using a Taguchi L25 orthogonal design, considering four input
factors: heating water temperature, water flow rate, cooling channel thickness, and blocking plate
thickness. The ANN model was developed in MATLAB with a multilayer perceptron architecture,
trained on pre-processed experimental data. The results demonstrate that the ANN accurately
predicts mold temperature evolution, with prediction errors as low as 2.06% and not exceeding
4.75% across test cases. The findings confirm that ANN-based models can capture nonlinear heat
transfer behavior in mold heating and provide a reliable tool for process optimization, reducing
experimental effort and improving mold design efficiency.

Keywords: Injection molding, Temperature distribution; Mold heating; Neuron net work;
Process prediction. <
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1. TONG QUAN

Trong nhimng thap ky gan ddy, nganh
cong nghi¢p ép phun da chung to vai tro quan
trong va khong thé thiéu trong san xuét cac san
pham nhwa. Quy trinh ép phun khong chi dam
bao chat luong cao cho cac san pham tir nhua
ma con dap tmg nhu cdu ngdy cang da dang
va khit khe cta thi truong [1]. Tuy nhién, viéc
kiém soat va du doan cac thong so k¥ thuat
trong qua trinh ép phun, dic bi¢t 1a nhiét do
trong long khuon, van ludn 1a mot thach thirc
16n. Quy trinh ép nhya bao gébm nhiéu budc
nau chay nhwa, phun nhua vao long khuon dé
dinh hinh, lam mat, va léy san phém ra khoi
khuon (Hinh 1). Mdi budc trong quy trinh dong
vai trd quan trong trong viéc quyét dinh chét
lwong cubi cting cia san pham.

Trong qua trinh néy, nhiét do trong
long khuon anh huéng tryc tiép dén chit lugng
san pham cubi cung, va viéc kiém soat nhiét
d6 khong déu co thé din dén cac van dé nhu
bién dang, khong dong nhat vé mau sic va
cdu tric bé mit [2, 3]. Dé giai quyét vin dé
nay, nhiéu nghién ctru di dugc thuc hién véi
hy vong t6i wu hoa quy trinh san xuat va cai
thién chét luong san pham. Trong bdi canh do,
viéc ap dung cac cong nghé tién tién nhu mang
neuron dé dy doan phan bd nhiét do long khudén
ép phun dugc ky vong s& mang lai nhiing két
qua dot pha va dang ké.

Khuoén mau 1a mot cong cu co vai tro
quan trong va da churc nang. Trudc tién, khudn
méu dinh hinh hinh dang cuia san pham céan tao
ra. Ngoai ra, n6 c¢6 thé cung cép céc chi tiét bé
mit nhu két cau, chit cai, logo va cac chi tiét
khac dugc duc sin vao san phdm. Khuon miu
cling hoat dong nhu mot bo trao ddi nhiét, gilp
rit nhiét tir phan san pham da duoc tao hinh dé
giam thoi gian lam mét. Hon nita, khuén mau
c6 thé dinh vi cac vi tri dé cét tia san phém hoiac

tham chi thyc hién qua trinh cit tia ngay trong
qué trinh tao hinh, goi 1a “in-mold trimming”.
Nhu vay, khuén mau khong chi dinh hinh san
phiam ma con dam nhan nhiéu chirc ning khac
nhau trong quy trinh san xuat sin pham [4-6].

Khuén méu c6 hai phan chinh: phan 4m
(cavity) va phan duong (core). Trong qua trinh san
xuat, vat liéu duge bom hogic d6 vao khuén mau
va sau do duoc lam ngudi hoac ran lai dé tao ra
san pham ¢6 hinh dang nhu mong mudn. Khudn
mau dugc sir dung rong i trong cic nganh cong
nghiép nhu san xuat nhya, dac kim loai,...

2.COSOLY THUYET
2.1. Thiét ké két cAu khuon

Thiét ké khu6n 1a mot yéu t6 quan trong
anh huong dén phan bd nhiét do long khuén ép
phun. Cu thé, vi tri va s luong kénh dan, dic
biét 1a s lwgng kénh dan ciia din nong s& quyét
dinh sy phan b nhiét d6. Cac kénh dan nong
dugc thiét ké ¢ cac vi tri khéc nhau s& dan dén
su phan bd nhiét do khong déu trong khuon.
Ngoai ra, hinh dang bén ngoai ciia khuoén cling
anh huong dén dong chay va su d6i luu nhiét
bén trong. Khuon c6 hinh dang phuc tap hon s€
lam ting sy phuc tap cta dong chay va sy doi
lwu nhiét, din dén su phan bd nhiét d6 khong
déu trong khuon [7].

Viéc thiét ké cac thong sb vé vi tri, sb
luong ciling nhu kich thuéc kénh dan (dic biét 1a
kénh din ndng) cung vai hinh dang khuén can
duogc can nhic k¥ ludng dé dat dugc su phan bd
nhiét dong déu trong 1ong khuén ép phun.

E’} QUA TRINH BINH HINH SAN PHAM

e
-~ ™

NMONG PHUN VAD LAY SAN
cHAY  (mp| LonG  |mmp| LammaT (mp|  SONE

NHUA KHUON

Hinh 1. M{t s6 hé thong giai nhiét [8]
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2.2. Vit liéu va kich thuéc khuén

Céc vat li€éu lam khudn va vat li¢u ép
khac nhau s& c6 h¢ s6 dan nhiét khéc nhau, diéu
nay s& anh huong dén qua trinh truyén nhiét va
su phan bd nhiét do trong long khudn. Bén canh
su khac nhau vé vt liéu, thi kich thuéc khuén
khac nhau ciling s& anh huong phan b nhiét dbi
v6i cac kich thude va hinh dang khuon khac
nhau can thiét ké hé théng gia va giai nhiét
thich hop timg truong hop dé dam bao su phan
bd dong déu cuia nhiét trong 10ng khudn [9-12].

2.3. Nhiét do méi truwong

Nhiét d6 va do 4m cua moi truong s
anh huong dén sy truyén nhiét, diéu nay gop
phan gy nén su khong dong déu cua nhiét do
trong long khuon:

- Nhi¢t d60 moi truong: Nhiét do moi
truong cao s€ lam sy chénh 1€ch nhiét d6 so voi
nhiét do khuon, anh huong dén qua trinh truyén
nhiét.

- Bd am moi truong: B am cao co thé
anh huong dén qua trinh truyén nhi¢t do co6 su
hinh thanh cua hoi nudc.

Thong qua cac muc da trinh bay, ta thy
duoc phan bd nhiét d6 trong long khudn bi anh
huong boi nhiéu yéu té khac nhau, nén viéc
du doan nhanh va chinh xac cua nhiét d6 long
khudn van dang 1a mot thach thirc.

Phbin khudn Sm jcav)
S ]

\
Phiin khudn duidng feore)

Hinh 2. Két cau chung ciia khuén phun ép nhira
3.THUC NGHIEM XAY DUNG CO SO DU
LIEU HUAN LUYEN MANG NEURON
NHAN TAO

3.1. Thiét ké thi nghi¢m

Nhu nhitng yéu t6 ¢ phan gi6i han dé
tai, qua trinh thyc nghiém dugc gidi han trong
giai doan gia nhiét trudc khi ép phun nhya va
khuon stir dung trong thuc nghi¢m la khuon san
pham 2D c6 thanh moéng va dugc trang bi 16p
1am mat (cooling layer). Vi mo hinh san pham
va khuon c6 kich thuéc téng quan nhu hinh
3. V6i bdn yéu té va mdi yéu t6 c6 nim mirc
(Bang 1).

101,65 1

87

Hinh 3. San pham thiét ké va Tam long khudn

thiét ké
Bang 1. Ma tran truc giao L25 theo Taguchi
STT NHIET PQ NUGC BE DAY TAM CHAN BE DAY HOC LUU LUQNG
(°C) NUOC (mm) NUOC (mm) (ml/gidy)
1 50 1 2 27,7
2 50 1,5 3,5 51,4
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3 50 2 5 75,1
4 50 2,5 6,5 98,8
5 50 3 8 122,5
6 60 1 3,5 75,1
7 60 1,5 5 98,8
8 60 2 6,5 122,5
9 60 2,5 8 27,7
10 60 3 51,4
11 70 1 5 122,5
12 70 1,5 6,5 27,7
13 70 2 8 51,4
14 70 2,5 2 75,1
15 70 3 3,5 98,8
16 80 1 6,5 51,4
17 80 1,5 8 75,1
18 80 2 2 98,8
19 80 2,5 3,5 122,5
20 80 3 27,7
21 90 1 98,8
22 90 1,5 122,5
23 90 2 3,5 27,7
24 90 2,5 5 51,4
25 90 3 6,5 75,1

3.2. Tap dirli¢u sau khi thye hién thue nghiém

Sau khi tién hanh cac budce thuc nghi¢m
theo thiét ké di trinh bay ¢ cac muc trudc,
nhom nghién ctu da thu thap dugc mot tap dir
liéu bao gom téng cong 25 mau.

Trudc khi dua vao mé hinh hoc may,
dir liéu da duoc tién xir Iy nham loai bo cac gia
tri ngoai lai, xu ly thiéu dir liéu va chuéan hoa
vé cing mot thang do. Céc hinh anh nhiét ciing
dugc cit va chuyén doi vé kich thudc dong
nhat, dong thoi gan nhin twong ung véi didu
kién thyc nghi¢m.

Mot s6 mau dir liéu ti€u biéu duoc trinh

bay trong Hinh 3.10 duéi day, minh hoa 1o rang
méi quan hé giira cac thong s6 dau vao va két
qua dau ra. Qua qua trinh danh gia so bo, tap
dit liéu thu dugc c¢6 do day du va tinh nhat quan
cao, voi tong so luong mau 1a 25 mau dap tng
t6t yéu cau cho viéc huan luyén va kiém thir mo
hinh mang neuron.

Sau khi hoan tit qué trinh thu thap va
tién xur 1y dir liéu, cac biéu dd dugc xay dung
nham phén tich tdc d6 gia nhiét cua khuon, dudi
anh huong ciia cac to hop thong s6: Tam chan
(TC), Héc nu6e (HN) va Luu luong nude (LL).
MJi biéu d6 tuong tng véi mot muc nhiét do
muc tiéu (tir 50°C dén 90°C), v6i 5 thi nghiém
khac nhau, tong cong 25 thi nghiém.
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Cic bicu do nay khong chi gitp danh
gla tryc quan hiéu qua truyén nhiét cua ting
yeu to ma con dong vai trd quan trong trong
viéc xac dinh tinh da dang va do bao phu cua
tap dir lidu, phuc vu cho qué trinh huan luyén
md hinh mang no-ron nhan tao (ANN).

) Thn gisn g ghigt: 100s;
nheit &3 lom nbsit 47.2°C

b Tl s i it 200;
nhit &5 lim nhat 47.0°C

) Théz gian g plagt: 400
nkatn di kim mhat 47.1°C

) Theiel, paten b plthdt: G00%:
whi &5 bom ol 47750

Hinh 4. Phdn bé nhiét do qua trinh gia nhiét
khuén tai céc thoi diém khdc nhau

3.3. CAu tric cia mdé hinh mang neuron
nhan tao ANN

Mo hinh dugc xdy dung dudi dang
Multilayer Perceptron (MLP) véi kién trac
mang truyén thang nhiéu 16p, pht hop véi bai
toan hdi quy du doan thoi gian gia nhiét tir cac
thong s6 k¥ thuat dau vao. Viéc thiét 1ap mo
hinh dugc thuc hién thong qua cong cu Neural
Network Fitting Tool (nftool) trong phan mém
MATLAB.

Pé dam bao mé hinh c6 kha ning hoc
t6t mbi quan hé giita cac théng sd dau vao, ciu
trac mang ANN duoc thiét ké theo nguyén tic
don gian nhung hiéu qua, pht hop véi dic diém
clia bai toan va cong cu huan luyén sir dung.
CAu trac téng quat cia mo hinh dugc trinh bay
nhu sau:

L&p du vao: Gom 4 nit dAu vao 1a nhiét
do nude gia nhiét (°C) (ND), luu luong nudce
(ml/ gidy) (LL), bé day hdc nude (mm) (HN),
bé day tdm chin nudc (mm) (CN). Cac yéu tb
nay duoc xu ly va dua vao ma tran “input” kich
thude 4x1.

A\ Meural Metwork Tramning (nrtramntool) = X
Neural Network
Hidden Cutput
Imput Cutput
g - e
4 Ii' J o0
0 (1]

Hinh 5. So do tong qudt ciia ANN
4. KET QUA VA THAO LUAN

Sau khi hoan tit qua trinh thiét ké va
thuc hién thuc nghi¢m, chuong trudc da trinh
bay chi tiét qua trinh thu thap va phan tich dir
liéu lién quan dén toc d6 gia nhiét trong cac
diéu kién k¥ thuat khac nhau. Tap dir liéu thu
dugc phan 4nh rd rang mbi quan hé giira cac
thong s6 dau vao nhu do day tdm chan, kich
thude hdc nude va luu luong dong chay véi
hiéu suat truyén nhiét. Tuy nhién, nhu da phan
tich, m6i quan hé nay khéng hoan toan tuyén
tinh va c6 thé chiu anh huéng béi nhiéu yéu t6
phtc tap.

Nghién ctru nay tap trung vao viéc phan
tich, so sanh va danh gid hi¢u qua ciia mo hinh
dua trén cac két qua cua 5 thuc nghiém thu
duoc voi thong s6 dau vao ngiu nhién khong
nam trong tap dit liéu dung dé huan luyén. Muc
tiéu la xac dinh mic do chinh xac, kha nang
tong quat va do tin cay ctia md hinh trong viée
du doan nhiét d cao nhét cua long khuon theo
thoi gian thuc tir cac thong sé ky thuat dau vao.

Hinh 6 thé hién su so sanh gitra két

qua dy doan tir mo hinh mang neuron nhan tao <
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(ANN) va két qua thuc nghiém thu duoc trong
diéu kién cu thé:

* Nhi¢t do gia nhiét: 90°C;

« Do day tim chin: 1mm;

« Kich thuéc hdc nude: 8mm;

* Luu lugng dong chdy: 122,5 ml/s.

Nhidt dd (°C)
100 4
W -
80 4
TO
|

&0

| ~—— Thuc nghiem

ANN

50 1 r r T T T

0 100 200 300 400

8 Thi glan (s)
Hinh 6. Biéu do gia nhiét voi nhiét do:
90°C — Tam chan: Imm — Héc nuée: 8mm — Luu
lwong: 122,5 ml/s

Biéu db thé hién nhiét d6 theo thoi gian
thue, voi:

« Dudng mau den biéu dién két qua thuc
nghiém;

« Puong mau do biéu dién két qua du
doan tor mo6 hinh ANN.

Quan st biéu do cho thay hai duong c6
xu hudng bién thién twong ddng trong qua trinh
gia nhi¢t. M6 hinh ANN da mo phong kha sat
v6i thyuc té, phan anh dung xu hudng ting nhiét
do6 theo thoi gian. Tuy nhién, van con mot sb sai
1éch xuét hién, véi do chénh léch giita két qua
thuc té va 1y thuyét 1a 4,75%.

Biéu d6 hinh 7 thé hién qué trinh gia

nhiét trong diéu kién: nhiét do muc tiéu 70°C,
do day tam chan 2mm, kich thudc hdc nudc

2mm, va luu lugng dong chay 75,1 ml/s. Bay
12 mot cAu hinh c¢6 d6 can nhiét cao hon so véi
cac thi nghiém trude, do tim chin day hon va
héc nude nho hon.

Quan sat biéu d6 cho thiy xu hudng
tuong dong trong sudt qua trinh gia nhiét. Mirc
do khép gitra hai duong la kha cao, dac biét ¢
giai doan gitra va cubi. Phan trim chénh léch
giira két qua thyc té va 1y thuyét 1a 2,06%, cho
thidy mo hinh du doan rat chinh xac trong diéu
kién nay.

Nhiét a4 {°C)
75+
. " NW/‘E
| f.: h
65 4 wl*’rkﬁmy\/
# \/\,

B0 JI
55 I
50 |

f

— Thue nghiem

ek B —— ANN "

0 10 200 300 400 500 600

Thién gian (s)
Hinh 7. Biéu do gia nhiét voi nhiét do:
70°C — Tam chan: 1,5mm — Héc nude: 5mm — Luu
luwong: 75,1 ml/s

5. KET LUAN

Nghién ctru da xay dung thanh cong mot
mod hinh mang neuron nhan tao (ANN) dé du
doan phan bd nhiét d trong long khudén phun
ép nhya. Thong qua 25 thi nghiém dugc thiét
ké theo ma tran truc giao Taguchi L25, dir liéu
dau vao va két qua do nhiét d6 duoc sir dung dé
huén luyén mé hinh. Két qua cho thiy ANN c6
kha ning mo phong chinh xac sy thay ddi nhiét
do trong cac diéu kién ky thuat khac nhau, véi
sai s0 dao dong tir 2,06% dén 4,75%. Diéu nay
chimg to ANN c6 tiém ning 16n trong viée thay
thé hodc bo trg cho cac phuong phap mo phong
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truyén thong, giup rat ngan thoi gian, giam chi
phi va nang cao hi¢u qua thiét ké khuon.

Trong twong lai, nghién ctru ¢6 thé mo
rong pham vi khao sat voi sb lugng miu 16n
hon, tich hop thém cac yéu t6 anh huong khac
nhu vat liéu khuon, diéu kién moéi truong va
giai doan dién dﬁy nhya. Ngoai ra, viéc két
hop ANN véi cac thuat toan tdi uu hoa ciing 1a
hudng nghién ctru day hira hen nham nang cao
hon nira d¢ chinh xac va kha nang ung dung
trong thyc tién san xuat.

(*) Péng gop cua tac gia:

- Hinh thanh y tuong va muc tiéu nghién
ctru: Pham Son Minh, Tran Minh Thé Uyén,
Bui Chén Thanh;

- Thyc hi¢n nghién ctru, thu thap du
lidu, phan tich dit liéu, viét va chinh sira bai
b4o: Nguyén Pham Nguyén Quén, Bui Chin
Thanh.

Loi cam on:

Nhoém nghién clru xin cam on Trudng
Dai hoc Su pham K¥ thuat Thanh phé H6 Chi
Minh d3 tao diéu kién va hd tro trong qua trinh
thyc hién nghién ctru nay. <
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NGHIEN CUrU, THIET KE VA PHAN TiCH MAY CAT VA VAT MEP
ONG DI PONG TU PONG

RESEARCH, DESIGN, AND ANALY SIS OF AN AUTOMATIC PORTABLE PIPE
CUTTING AND BEVELING MACHINE

Pham Quang Thing', Banh Quéc Nguyén>**
'Khoa Co khi Ché tao, Trudng Cao dang K¥ nghé Dung Quét (x4 Van Tudng, tinh Quang Ngai)
2Bo mon Ché tao may, Khoa Co khi, Truong Pai hoc Bach Khoa,
Pai hoc Qudc gia Thanh phé H6 Chi Minh
Pai hoc Qudc gia Thanh phé H6 Chi Minh
*Email: bgnguyen@hcmut.edu.vn

TOM TAT

Trong cdc nganh cong nghiép nhw loc héa dau, nang hrong va déng tau, chat lirong moi
han dwong ong quyét dinh dé an toan va tuéi tho hé thong. Nghién ciru nay tdp trung thiét ké va
phan tich kj thudt may cdt — vat mép éng di dong tw dong nham khdc phuc han ché cia phwong
phdp truyén thong. Mdy cé két cau “clamshell” tach déi, cho phép ga truc tiép 1én ong ma khong
can thao dé. Quy trinh thiét ké bao gom phan tich lwc, cong sudt cdt dé chon dong co va thiét ké hé
truyén dong. Cac chi tiét chiu tdi, dic biét la truc, dwoc kiém nghiém bén theo thuyét von Mises. Két
quda cho thdy mdy dap iing tiéu chuan ASME B16.25, dam bdo dé chinh xdc va tinh co déng cao.

Tw khéa: May cdt 5ng; May vat meép, Kiém nghiém bén; Phan tich luc cdt: Thiét ké va ché
tao theo mo-dun.

ABSTRACT

In critical industries such as petrochemical, energy, and shipbuilding, the quality of pipeline
welds directly determines system safety and service life. This study focuses on the design and
technical analysis of an automatic portable pipe cutting and beveling machine to overcome the
limitations of conventional methods. The machine features a split “clamshell” structure, allowing
direct mounting on pipes without disassembly. The design process includes force and cutting
power analysis to select the motor and design the transmission system. Load-bearing components,
particularly the drive shaft, are verified for strength using the von Mises criterion. The results show
that the design meets the ASME B16.25 standard, ensuring high precision, reliability, and mobility.

Keywords: Pipe cutting machine; Pipe beveling; Strength verification; Cutting force
analysis; Modular design and fabrication.
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1. TONG QUAN
1.1. Bdi canh va dong luc

Trong cac nganh cong nghiép ché tao
co khi, két cau thep, nodi hGl loc hoa dau va
nhiét dién, hé thong duong dng dong vai tro 1a
huyét mach van chuyén luu chét, ning luong
va nguyén lidu. Sy toan ven cua cic hé thong
nay phu thuoc tryc tiép vao chat luong cua cac
moi han ndi ng. Cong doan chuan bj mép éng
trudc khi han, dac biét 1a qua trinh vat mép,
12 mot trong nhimg budc quan trong nhét, anh
huong quyét dinh dén chét luong thau sau, do
bén co hoc va tudi tho cia mdi han [1].

1.2. Hién trang van dé

Cac phuong phap chuan bi mép dng
truyén thong nhu mai tay bang may mai goc
hodc cdt nhiét bang oxy-gas ton tai nhidu han
ché. Phuong phap thu cong co do chinh xac
thdp, phu thudc tay nghé va kho dam bao tinh
dong déu. Cit nhiét tuy nhanh nhung tao ving
anh huong nhiét (HAZ), lam thay d6i cdu trac
vat liéu, giam d6 bén va ting nguy co nit giy
[2]. Ngoai ra, tia Itra, nhiét cao va khai bui doc
hai gdy rui ro an toan lao dong. Dé khic phuc,
cong nghé “cat ngudi” (cold cutting) dugc phat
trién, sir dung dung cu cit co khi nham loai
bo vat liéu ma khong giy bién doi nhiét, giir
nguyén tinh chat vat lidu gbe [3].

1.3. Giai phap dé xuit va muc tiéu

Dé dap tmg nhu cau vé giai phap gia
cong mép 6ng hiéu qua, chinh x4c va an toan,
nghién c1’ru nay tap trung phat trién may cat va
vat mép ong di dong tu dong. May duogc thiét
ké thuc hién dong thoi hai nguyén cong cét va
vat trong mot 1an ga dit, ndng cao ning suat
va do chinh xac. Myc tiéu chinh gom: (1) thiét
ké may nho gon, di dong, dé van hanh tai cong

truong va co thé ga trén dng dang van hanh (in-
situ) [4]; (2) dam bao chat luong mép vat dat
chuan quéc té [5]; (3) xdy dung quy trinh phan
tich, tinh toan k¥ thuat nham xéac thuc do bén
va hiéu sut 1am viéc 6n dinh.

2. PHAN TiCH NGUYF:N LY VA TINH
TOAN THIET KE

2.1. M6 ta két cAu va lwa chon vt liéu

May duoc thiét ké theo kién trac mo-
dun (Hinh 1), gém bon cum chinh: hé théng
kep, co ciu quay, dai ga dao va hé thong diéu
khién. Két cu “clamshell” gdm hai phan: vanh
tinh dugc ¢d dinh vao dng va vanh quay lap
dong tdm bén trong, mang cac cum ga dao dé
thuc hién cit va vat mép. Viéc lya chon vat li¢u
dong vai tro then chdt, anh huong dén trong
luong, do cung va do bén cua toan hé théng.
Vanh tinh va vanh quay duoc ché tao tir hop
kim nhém 7075-T6 nham giam khdi luong,
tang tinh di dong nhung van dam bao do bén
chéy cao (=505 MPa). Trong khi do, cac chi tiét
truyén dong nhu truc va banh rang sir dung thep
hop kim 4140, duoc nhiét luyén dé dat do bén
kéo 850-1000 MPa, dam bao kha nang chiu tai
va chdng mai mon cao. Sy két hop nay thé hién
triét ly thiét ké can béng gitra trong lugng nhe,
d6 bén va do tin cdy trong van hanh.

‘ May Cat va Vat mép éng di dong tu dong

!

Hé théng diéu khién Hé théng cad khi

Cum vinh gib 43 dbi g4
dao vit mép

Béng ca didn Cum vioh gié 40 dii gé
dao cit dat

Thiét b khac Dii gé dao cit din

| Déi gé dao vit mép
Hinh 1. So do cau tao may cat va vat mép

2.2. Phén tich lwc va cong suit gia cong

bé chon dong co va thiét ké hé truyén <
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dong, budc dau tién 1a xac dinh luc cit va cong
suat yéu cau. Viéc tinh todn nay dua trén cong
thirc kinh nghiém cua Kienzle, mot mé hinh
thuc nghiém dugc cong nhan rdng rai trong
linh vuc gia cong kim loai cho cac qué trinh
tién, phay [6].
*Tinh toan lyc cit (F) va cong suét cit P):
1) Chiéu day phoi chua bién dang:
h = fsin(k) = 0.2sin(75°) = 0,193mm
2) Lyc cit riéng:
k =k .h™=2700.00.193)°* = 3998MPa
3) Luc cét chinh:
F =k .a .f=1599N

4) Cong suét cit yéu cau:

= 0.267EW

F =
£ ﬁL'I 1L'I"

5) Cong suat dong co yéu cau:
E

Py, = — = 0.334 kW
T

Dua trén Kkét qua, mot dong co di¢n 0.4
kW duoc lya chon dé dam bao duy trit cong suat.

3.THIET KE HE THONG TRUYEN PONG

Hé thong truyén dong st dung bo truyén
truc vit — banh vit dé dat ty sb truyén 16n trong
khong gian nhé gon (Hinh 2). Qua trinh giam
tdc duge chia thanh ba giai doan nham tdi vu
hiéu sut Vé} bb tri kh@ng gian.‘ Giai dpan 1(z/
Z,) cung cap giam toc bfm dau ¢ toc do cao.
Giai doan 2, hdp giém toc truc vit — banh vit
(HGT) dam nhlem phan giam tdc chinh voi vu
diém dat ty s6 truyén cao va truc vao/ra Vuong
goc Giai doan 3 (Z,/Z)) truyén mo-men xodn
cudi dén vanh quay mang dao. Tinh toan dua
trén nguyén 1y truyén dong banh rang [7] cho
két qua téc do dau ra 1a 14,98 vong/phuat, phu
hop yéu cau thiét ké, ching minh tinh chinh
xac cua so do dong hoc (Bang 1).

A — | |z=7
Déng Co :
" |7,=39
P e W
< 115+ Vinh ring trén
T 1 '__':"'j Dao vit mép
/ Cum vanh trén - B
/. + 7,=129
. Ong thép
P — — 1
[ % codinh
_Il:l_ Dao cat dirt
Cum vanhduéi  Vanh ring dudi

Hinh 2. So' d6 nguyén 1y ciia mdy

Bdng 1. Tong hop tinh todn hé thong truyén dong ciia mdy

Giai doan Cum chi tiét S6 ring (Z) Ti sb truyén | Téc dd diu ra (vong/phiit)
- Pong co - - 9500
1 Z/Z, 7/39 5.571 1705.2
2 Hop giam toc - 15 113.68
3 ZJ/Z, 17/129 7.588 14.98
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4. MO HINH HOA, CHE TAO VA KET
QUA SO BO

4.1. Quy trinh san xuit k§ thuat s6 tich hop

Qua trinh chuyén d6i tir mé hinh thiét
ké sb sang san phém vat ly duoc thuc hién
thong qua quy trinh san xuat k¥ thuat s tich
hop, tao nén “luong k¥ thuat s5” (digital thread)
dam bao tinh nhat quén giira thiét ké va ché tao.
O giai doan CAD, toan bd clu tric dugec mo
hinh hoa bang SolidWorks dé truc quan hoa,
kiém tra dong hoc, phat hién va cham va tdi uu
héa két cAu. Sau do, dir liéu duge chuyén sang
SolidCAM dé lap trinh chién luoc gia cong
va tao duong chay dao (toolpath). SolidCAM
xuit ma G-code thong qua bd hau xir 1y (Post
Processor) dé diéu khién may CNC. Cudi ciing,
cac chi tiét duoc gia cong trén may phay CNC
5 truc DMG MORI DMUS50 va may Tién-Phay
CNC 4 truc CLX350, cho phép xir Iy bé mit
phtrc tap v6i sb 1an ga dat toi thiéu. Quy trinh
nay khong chi ting ning suit ma con dam bao
d6 chinh xac hinh hoc va dg trung thuc cao gitra
san pham thuc t& va mo hinh thiét ké ban dau.

4.2. Nguyén miu va sy twong dong Thiét ké
— Cheé tao

Qua trinh ché tao da san xuét ra cac
cum chi tiét vét 1y va lap rap thanh mot nguyén
mau hoan thién. Hinh 3 trinh bay su so sanh
tryc quan gitra mo hinh CAD va san phém thuc
té. Piém dang cha y nhét 1a sy ' twong dong gan
nhu tuyét dbi gitra nguyén miu sb va nguyén
mau vat ly. Cac du(mg cong phtrc tap, cac bé
mat lap ghep va téng thé hinh dang cua cac chi
tiét duge ché tao trong thuc té phan anh mot
cach trung thuc va chinh xac cdc moé hinh duoc
thiét ké trén may tinh. Sy nhét quan nay 14 bang
chung hitu hinh, x4c thyc cho sy thanh cong
clia quy trinh san xuat theo “ludng k¥ thuat s6”.
N6 cho thay rang chudi cong nghé¢ CAD/CAM/

CNC d3 duoc trién khai mot cach hiéu qua,
chuyén hoa thanh cong thiét ké tur khong gian
4o sang san pham vat Iy vdi do trung thyce cao.

(a) 0, ,
Hinh 4. (a) M6 hinh 3D va (b) Hinh anh may cat

va vat mép ong

5. KET LUAN

Nghién ctru da xay dung va hoan thi¢n
quy trinh thiét ké k¥ thuat toan dién, bao gébm
xac dinh nhu cdu cong nghiép, phat trién y
tuong, phan tich va kiém nghiém do bén bang
cac phuong phap co hoc chinh xac. Két qua
cho théy vat liéu va kich thude chi tiét duoc
lwa chon dép mg tSt yéu cau chiu tai véi hé
s6 an toan hop 1y. Nguyén mau ché tao chimg
minh tinh kha thi cta thiét ké théng qua cac
thir nghiém gia cong dat chat luong cao. Trong
giai doan tiép theo, nghién ctru tip trung vao
ba hudng: (1) do dac luc cit va cong suat thuc
té dé hiéu chinh mo hinh, t6i vu thong sd cong
nghé; (2) thay co ciu banh céc bang vit me lién
tuc dé nang cao d6 chinh xac; va (3) tich hop
cam bién giam sat thoi gian thyc nham phat
trién hé thong diéu khién thong minh theo dinh
huéng Cong nghé 4.0.

Loi cam on:
Chung t61 xin cam on Truong Pai hoc

Bach khoa, PHQG-HCM di ho trg cho nghién
cuu nay.
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Chung t6i xin tran trong cam on sy hd
trg vé thoi gian va co so vat chat tir Truong
Cao diang K§ nghé Dung Quit cho nghién ctru
nay. <
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PHUONG PHAP TOI UU HOA THONG SO EP PHUN NHU'A NHAM
NANG CAO CHAT LUONG SAN PHAM NHU'A PC TRONG SUOT

OPTIMIZATION OF INJECTION MOLDING PARAMETERS TO ENHANCE THE
QUALITY OF TRANSPARENT POLYCARBONATE (PC) PRODUCTS

Phan Thi Piing Thu', Trin Xuén Hiép?, Nguyén Hoai Nam', Duong Thi Vin Anh', Pong Vin Keo 35*
'Khoa Co khi Ché tao may, Trudng Pai hoc Su pham K§ thuat Thanh phé H6 Chi Minh
2Khoa Co khi, Pai hoc Quéc gia Trung wong (NCU), Pai Loan
’Khoa Co khi, Truong Pai hoc Bach khoa, Pai hoc Quéc gia Thanh phé H6 Chi Minh
“DPai hoc Qudc gia Thanh phd HO Chi Minh
STrudng Bach Khoa, Truong Pai hoc Can Tho

*Email tac gia liéen hé: dvkeo@ctu.edu.vn

TOM TAT

Nghién citu nday cung cdp phwong phdp téi wu ché dé ép phun cho san pham nhya PC
SABIC, logi LEXAN™ [41R véi chi s6 néng chay 10.5g/10 phiit bang cdch tién hanh thi nghiém
trén mdy ép phun. Chi tiét dwoc ding trong thi nghiém la vé ngoai trong sudt ciia mot san pham dién
tir. Nghién ciru xdc dinh dnh hwéng cia cdc thong sé ép lén khuyét tat ngoai quan la dwong han va
do lech cua mot kich thudc quan trong. Cdc thi nghiém da dwoc thuc hién bc%ng cach sw dung mang
tryc giao L16 va dwoc chudn héa bcing phdn tich quan hé xam ( GRA). Cdc bién dau vao dwroc xem
xét bang phu’O’ng phdp ANOVA. Pé xdc dinh cdc théng sé diic toi wu, phwong phdp Taguchl da duoc
sir dung két hop véi GRA. Trong cdc thi nghiém nay, chiing téi da thu dwoc cdc thong soé toi wu, giip
giam chiéu réng dwong han 69.28% va do léch kich thude giam 65.76%.

Tw khéa: San phcfm nhya trong suot; Duong han; Do léch kich thudc; Ky thudt Taguchi;
Phan tich twong quan xam.

ABSTRACT

This study provides an optimization method for the injection molding parameters of a
SABIC PC product, grade LEXAN™ [41R, with a melt flow index of 10.5 g/10 min, by conducting
experiments on an injection molding machine. The part used in the experiment is the transparent
outer housing of an electronic product. The research investigates the influence of molding parameters
on visual defects, namely weld lines, and the deviation of a critical dimension. The experiments
were conducted using an L16 orthogonal array and were analyzed using Grey Relational Analysis
(GRA). The input variables were examined using the ANOVA method. To determine the optimal
molding parameters, the Taguchi method was used in combination with GRA. In these experiments,
we obtained the optimal parameters, achieving a 69.28% reduction in weld line width and a 65.76%
reduction in dimensional deviation.

Keywords: Transparent plastic product; Weld lines, Dimensional deviation; Grey relational
analysis.
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1. PAT VAN PE

Ngay nay, cong ngh¢ ép phun nhya dang
rat pho bién v&i cac tiéu chi cho cht lU:O’ng san
pham ngay ccang tang cao. Cac yéu cau déi véi
mdt san pham chat lugng 1a kich thudc, co tinh
cling nhu ngoai quan 1a rat khat khe. Péi véi
cac san pham trong sudt thi ngoai quan cang
quan trong hon, day ciing 1a mot yéu t6 dé danh
gia mot san pham chét lugng cao. Mot trong
nhitng 16i thuong gap trén san phim nhya trong
sudt noi riéng va cac san pham nhya noi chung
1a 16i duong han (weld lines). Khi nhwa chay
vong qua mot vat can trong khudn, diém ma
vat li¢u gap lai nhau dugc goi la duong han [1].
Nhya s& luon tao thanh duong han khi dong
chay bi chia tach trong khuon.

Dé giam thiéu duong han trén san pham
can tac dong dén nhiéu yéu t6, c6 thé quy vé
4 tac nhan chinh (nguyén ly 4M): Ché do ép
phun (Molding Process), Khuon ¢ép nhya
(Mold), May ¢ép nhua (Machine) va Vat liéu
nhua (Materlal) [2]. Cac nghlen ctru trudc day
chu yéu tap trung vao phan ché do ép phun dé
giai quyét van dé giam thiéu khuyét tat duong
han trén san pham. Nhiét d6 nong chay, nhiét
d6 khuon, toc do phun, 4p suat giit va thoi gian
1am ngudi 1a nhimng thong sé ¢ anh hudng 16n
nhit [3], [4], [5], [6]. Nhiét d6 nong chay va
nhiét d6 khuon cao hon, ciing nhu toc do phun
taing 1am mod duong han va cai thién do beén.
Hasan Oktem va cong su [7] di ung dung két
hop phuong phép giai thuat di truyén (genetic
algorithm) va tdi wu hoa biy dan (partlcle
swarm optimization) nham giam thiéu khuyét
tat duong han trong ép phun nhya. Cac thuat
toan nay da dugc su dung dé xac dinh cac diéu
kién ép phun t&i wu, dan dén giam 18,51% chiéu
rong duong han thong qua diéu chinh can than
nhiét do nong chay, ap sudt phun va thoi gian
lam ngudi. Satoshi Kitayama va cong su [8]
dé xuét phuong phap t6i vu hoa gan dung tuin

tu (Sequential Approximate Optimization), su
dung mang ham co s& ban kinh (Radial Basis
Function), dugc st dung dé xac dinh cau hinh
ap suat va van tc phun t6i wu nham giam thiéu
hiéu qua cac khuyét tat duong han va thoi gian
chu ky ép.

Bén canh khuyét tat vé ngoai quan thi
kich thudc san phim nhua ciing rit quan trong,
1a diéu kién danh gia san phém c6 dat duoc chat
luong hay khong. Nhiéu nghién ciru dé chi ra
viéc diéu chinh thong s6 ép phun c6 thé anh
huong t6i kich thudc san pham [9], [10], [11].
Chil-Chyuan KUO va c¢ong su [12] nghién ctru
phuong phap thiét ké Taguchi c6 thé dung dé
nghién ctu anh huong cua cic thong sb ép
phun dén d6 chinh xac kich thudc cta thau kinh
Fresnel trong qua trinh ép phun nhya. Két qua
cho thdy yéu t6 chi phdi anh hudéng dén do sau
rénh cua thau kinh Fresnel 13 ap suét giit. M. R.
Mani va cong su [13] da nghién ctu st dung
phuong phap thiét ké thi nghiém dé phan tich
anh hudng cua van toc phun, 4p sudt phun va
nhiét d0 nong chay ddi v6i do chinh xac kich
thude va sy hinh thanh bavia (flash) cua cac
chi tiét ép phun vi mo. Két qua thi nghiém chi
ra rang nhiét do néng chay va ap suat phun cao
hon thudng dan dén d6 chinh xac kich thudc tot
hon.

Trong nghién ctu nay, mdt phuong
phap két hop giira thiét ké Taguchi va phan tich
tuong quan xam (grey relational analys1s) s&
duoc dua ra nham tdi wu cac thong sé ép phun
nham cai thién weld lines va ting d6 chinh xac
kich thudc ctia mot san phim nhya trong sudt
lam tr nhya PC (Polycarbonate).

2. QUY TRINH THU NGHIEM
2.1. Vat liéu va khuén

Trong nghién ctru nay, nhua PC SABIC,
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loai LEXAN™ [4IR v6i chi s6 nong chay
10.5g/10 phut da dugc chon cho quy trinh ép
phun. Chi tiét trong sudt 1a vo ngoai ctia mot
thiét bj dién tir d3 dugc chon dé phan tich, st
dung cong phun nong voi bo diéu khién dong/
mo cong. Céac thi nghiém tién hanh trén may
ép phun 470 tin hiéu Haitian (MA4700I1 S
model). Cac mo6 phéng dong chay dugc thuc
hién nhdm tim ra vi tri duong han trudc khi dua
vao thir nghiém. Két qua mo phong dugc trinh
bay ¢ Hinh 1.

1) e TN [T
!
il
i r' ; -
~ |
Ernmap lamn —"-".-_Iil
b)

Hinh 1. M6 phong qud trinh dién day ciia san
phédm (a), vi tri dwong han trén san pham (b).

2.2. Cac nhan to dau vao

Céc nhan t6 dau vao va cac muc gia tri
duoc tong hop va dua ra tir cac nghién ctru trude
day ciing nhu 161 khuyén tir cac chuyén gia. Chi
tiét cac thong s6 dugc trinh bay & Bang 1.

2.3. Céc nhan t6 diu ra

Pau ra dé danh gia chat luong san pham
1a bé rong dudng han (1) va do chinh xac cia
mot kich thuée quan trong (2). Cac thong sd
danh gia va thiét bi do dugc trinh bay ¢ Bang 2.

2.4. Két qua thwe nghiém

Két qua thuc nghiém tuong tmg véi mdi
thi nghiém dugc trinh bay ¢ bang. O bang ciing
trinh bay gia tri SNR (Signal to Noise ratio) ciia
cac két qua theo chuan nho nhét tot nhat.

3. PHAN TiCH TUONG QUAN XAM

Ty 1& S/N dugc chudn héa tir 0 dén 1.
O day, chiing ta thay ty 1& S/N cang 16n thi qua
trinh thuc nghiém cang tdt, chuan hoa cang 16n
cang t6t duoc ap dung bang Cong thirc (1). Khi
do6, ty 18 S/N chuan hoa theo 16n nhat tot nhat
duoc biéu thi nhu trong Béang 3.

* _ x{(k)— minx{ (k)
% (k) = maxx{ (k)— minx? (k) )
Amin T PAmax
(k) = ~min
El( ) Aoi (k) +@Amax ?
Ay(K) = [x,(k) = x,(k)] 3)
Apnax= max Xyj; maxxyy | (k) —x; (k)| (4)

Apin= MiN Xy;; Min Xyi|yo (k) —y;(K)| (5)

¥i = - Sy wiki(K) (6)

Trong do: x.” (k) 1a gia tri quan h¢ xam;
maxx.” (k) va minx? (k) lan luot 1a gia trj 1on
nhat va nho nhét trong day x. (k) & (k) 1a h¢
s6 quan hé xam; A (K 1a hleu s gitta cac vi tr1
tuong rng trong day x,(k) va x,(k); ¢ 1a h¢ 5O
nhan dang, thuong 13 0.5.

Két qua tinh todn hé s6 tuong quan
xam (grey correlation calculation — GRC) va
cap quan h¢ xam (grey relational grade — GRG)

dugc trinh bay trong Bang 3. Phan tich khoang <~

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 336, thang 12 nim 2025

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

(range analysis) cho gia tri GRG duoc trlnh bay
o Bang 4, tu day c6 thé thiy cac nhan t6 ap suat
glu: va van téc phun nhya anh huong 16n dén
dau ra cua nghién ciru. Thong sb t6i vu dugc
suy ra tr Bang 4 [a AIBICIDIEI.

4. PHAN TICH PHUONG SAI

Phan tich phuong sai (ANOVA) trén
GRG dugc thyc hién dé tim ra nhimg yéu to
chinh anh huéng dén dau ra cia cac dau vao
khac nhau, tir d6 cho phép ching ta tim ra nhan
t6 dong vai trd chinh trong viéc anh hudng dén
dau ra va duoc trinh bay trong cac thong sb
ép c6 anh huong 16n dén GRG (Bang 5). Két
qua 1a hai thong sé ép: ap suét giir (tac dong:
36.68%), va van toc phun (tac dong: 34.44%)
dugc coi 1a dong vai trd chinh dén chiéu rong

duong han va d¢ 1éch kich thudc quan trong
cua san pham.

5. KET QUA XAC THUC

Bang 6 trinh bay két qua cua céc thi
nghiém xé4c nhan, cho théy hi€u qua rd rét cua
cac thong s6 téi wu. Cu thé, do rong duong
han da giam tir 0.0625 xudng 0.0192 (cai thién
69.28%), va d¢ 1éch kich thudc giam tir 0.1452
xudng 0.0518 (cai thién 65.76%). Két qua tur
cac thi nghiém nay ciing cho thiy su tuong
quan chat ché gitra gia tri GRG du doéan va thuc
nghiém. Diéu nay khang dinh tinh hiéu qua cua
phuong phap GRA dua trén Taguchi trong tdi
uu hoa da muyc tiéu, gitp giam thiéu khuyét tat
duong han dong thoi ning cao do chinh xac
kich thudc.

Bang 1. Cac nhdn to dau vao va miec do

Ky hiéu Nhén t6 Level 1 Level 2 Level 3 Level 4
A Nhiét 36 nhya 70 80 85 90
B Nhiét 36 khuon 295 300 305 310
C Van tdc phun 60 65 70 75
D | Ap suit giir 25 30 35 40
E Thoi gian lam ngudi 20 25 30 35
Bdng 2. Cdc théng s6 danh gid va thiét bi do leong
Muc tiéu t6i vu Pon vi Gia tri yéu ciu Thiét bi do lwong
Weld lines width mm Ideal =0 Keyence IM 7500 -
. : : 0.0001 mm (Hinh 2b)
Dimension 1 (Hinh 2a) mm 109.65 +0.38

(@
Hinh 2. Kich thudc quan trong ciia san pham (a), thiét bi do lwong Keyence IM 7500 (b).

(b)
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Bdng 3. Bang tinh gia tri GRC cho 16 thi nghiém

Nhén t6 diu vao Kéflgl‘l';g"—“ SNR GRA GRG
rﬁBf Sailéch | Bérong | Sailéch rgj lizl'l
SIT | A B C D E dw-(,n‘fg kich | dubng | kich du:(‘)'fg et
han thuoc han thuodc han thuée
1 70 295 60 25 20 0.0625 | 0.1511 | 29.1435 | 16.4147 | 1.0000 | 0.3337 | 0.9978
2 70 300 65 30 25 0.0498 | 0.0882 | 15.5301 | 21.0906 | 0.3457 | 0.5506 | 0.3816
3 70 305 70 35 30 0.0381 | 0.0913 | 14.7605 | 20.7906 | 0.3333 | 0.5286 | 0.3816
4 70 310 75 40 35 0.0267 | 0.1104 | 15.7669 | 19.1406 | 0.3496 | 0.4332 | 0.4374
5 80 295 65 35 35 0.0487 | 0.1305 | 16.5363 | 17.6878 | 0.3632 | 0.3738 | 0.5242
6 80 300 60 40 30 0.0476 | 0.1426 | 16.2892 | 16.9176 | 0.3588 | 0.3484 | 0.5987
7 80 305 75 25 25 0.0349 | 0.1137 | 17.3484 | 18.8848 | 0.3788 | 0.4214 | 0.4625
8 80 310 70 30 20 0.0322 | 0.0608 | 19.2674 | 24.3219 | 0.4214 | 1.0000 | 0.3773
9 85 295 70 40 25 0.0423 | 0.0889 | 16.0986 | 21.0220 | 0.3554 | 0.5454 | 0.3879
10 85 300 75 35 20 0.036 0.0611 | 15.2844 | 24.2792 | 0.3416 | 0.9893 | 0.3379
11 85 305 60 30 35 0.0416 | 0.1212 | 16.5014 | 18.3299 | 0.3626 | 0.3979 | 0.4816
12 85 310 65 25 30 0.0362 | 0.1513 | 20.9635 | 16.4032 | 0.4678 | 0.3333 | 0.7339
13 90 295 75 30 30 0.0384 | 0.0714 | 15.8365 | 22.9260 | 0.3508 | 0.7393 | 0.3562
14 90 300 70 25 35 0.0394 | 0.1015 | 14.8512 | 19.8707 | 0.3347 | 0.4708 | 0.4054
15 90 305 65 40 20 0.0328 | 0.1316 | 14.9042 | 17.6149 | 0.3356 | 0.3712 | 0.5161
16 90 310 60 35 25 0.0339 | 0.0917 | 16.5246 | 20.7526 | 0.3630 | 0.5259 | 0.3973
Bang 4. Bang dap wng cho cac gia tri trung binh cua GRG
Mirc Nhiét d) khudén | Nhiét do nhwa | Van toc phun | Ap suit giiv | Thoi gian 1am mat
1 0.5496 0.5665 0.6189 0.6499 0.5573
2 0.4907 0.4309 0.5390 0.3992 0.4073
3 0.4853 0.4604 0.3881 0.4102 0.5176
4 0.4188 0.4865 0.3985 0.4850 0.4621
Delta 0.1309 0.1356 0.2308 0.2507 0.1500
Rank 5 4 2 1 3

Feliwin £ g 5 i) g o
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Bang 5. Phan tich ANOVA cho GRG.

Nhan t6 Deviation sum of Degree of freedom f | Mean square value F P (%)
squares S
A 0.03437 3 0.01146 034 | 7.85%
B 0.04068 3 0.01356 041 | 9.29%
C 0.1508 3 0.05027 2.10 | 34.44%
D 0.1606 3 0.05352 2.32 | 36.68%
E 0.05137 3 0.01712 0.53 | 11.73%
Bdng 6. Gia tri xdac thuc tai diéu kién ép 16i wu.
Nhi¢gtdd | Nhi¢tdd | Vantoc | Apsuit | Thoigian | Bérong | Do léch
khuon nhua phun giir lam mat | dwong han | kich thuée
Dicu kién 70 295 60 25 20 0.0192 | 0.0183
€p to1 uu
6. KET LUAN

Trong nghién ctru nay, ky thuat GRA
dya trén Taguchi mang dén co hoi cai thién va
t6i wu hoa cac thong sé ép phun. Trong nghién
curu nay, chiéu rong duong han va dg léch kich
thudce duoc léy lam dau, duoc GRA chuyén doi
thanh mot GRG duy nhat, diéu nay 16 rang gitp
dat duoc mot thong sd quy trinh 1y tudng dé
giam thiéu cac khuyét tat duong han va do léch
kich thudc, dong thoi dat dugc su két hop 1y
tudng cla cac thong sd dic 1a AIBICIDIEL.

Loi cam on:

Nhom tac gia chan thanh cam on su
hd tro ctia Truong Pai hoc Su pham K§ thuat
Thanh phé H6 Chi Minh (HCMUTE) trong dé
tai nghién ctru ma s6 T2024-14. Chung t6i xin
chan thanh cam on su hd tro vé co s& vat chat
va ngudn lyc di cung cap dé thuc hién nghién
clru nay. %*

Ngay nhén bai: 10/11/2025
Ngay phan bi¢n: 19/11/2025

Tai liéu tham khao:

[1]. D. O. Kazmer, “Injection mold design
engineering”. Hanser, 2007. doi:
10.3139/9783446434196.

R. Kerkstra and S. Brammer, “Injection
Molding Advanced Troubleshooting Guide”, R.
Kerkstra and S. B. T.-1. M. A. T. G. (Second E.
Brammer, Eds., Hanser, 2021, pp. I-XX. doi:
https://doi.org/10.3139/9781569908358.fm.

T. M. T. Uyen, H. T. Nguyen, V.-T. Nguyen,
P. S. Minh, T. T. Do, and V. T. T. Nguyen,
“Optimizing the Tensile Strength of Weld Lines
in Glass Fiber Composite Injection Molding”.
Materials (Basel)., vol. 17, no. 14, p. 3428,
Jul. 2024, doi: 10.3390/mal7143428.

C. Wu and W. Liang, “Effects of geometry and
injection molding parameters on weld line
strength”. Polym. Eng. Sci., vol. 45, no. 7, pp.
1021-1030, Jul. 2005, doi: 10.1002/pen.20369.
S. M. Nasir, Z. Shayfull, S. Sharif, A. E.
Abdellah, M. Fathullah, and N. Z. Noriman,
“Evaluation of shrinkage and weld line
strength of thick flat part in injection moulding
process”. J. Brazilian Soc. Mech. Sci. Eng.,
vol. 43, no. 10, p. 452, Oct. 2021, doi: 10.1007/
$40430-021-03060-y.

[2].

[3].

[4].

[5].

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, So6 336, thang 12 nim 2025
cokhivietnam.vn



NGHIEN CU’U - TRAO DBOI

[6]. B. Purgleitner, D. Viljoen, 1. Kiihnert, and C.
Burgstaller, “Influence of injection molding
parameters, melt flow rate, and reinforcing
material on the weld - line characteristics of
polypropylene”. Polym. Eng. Sci., vol. 63, no.
5, pp. 1551-1566, May 2023, doi: 10.1002/
pen.26305.

[7]. H. Oktem, I. Uygur, E. S. Sari, and D. Shinde,
“The hybrid approach of genetic algorithm
and particle swarm optimization on reduced
weld line defect in plastic injection molding”.
Prog. Rubber, Plast. Recycl. Technol., Aug.
2024, doi: 10.1177/14777606241270516.

[8]. S. Kitayama, S. Hashimoto, M. Takano, Y.
Yamazaki, Y. Kubo, and S. Aiba, “Multi-
objective optimization for minimizing weldline
and cycle time using variable injection
velocity and variable pressure profile in
plastic injection molding”. Int. J. Adv. Manuf.
Technol., vol. 107, no. 7-8, pp. 3351-3361,
Apr. 2020, doi: 10.1007/s00170-020-05235-8.

[9]. S. Li, G. Zhao, and J. Wang, “A4 method to
improve dimensional accuracy and mechanical
properties of injection molded polypropylene
parts”. J. Polym. Eng., vol. 37, no. 4, pp. 323-
334, 2017, doi: 10.1515/polyeng-2015-0526.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, So6 336, thang 12 nim 2025

[10].S. Kashyap and D. Datta, “Process parameter
optimization of plastic injection molding: a
review”. Int. J. Plast. Technol., vol. 19, no. 1,
pp. 1-18, Jun. 2015, doi: 10.1007/s12588-015-
9115-2.

[11]. C.-T. T. Huang, T.-W. W. Lin, W.-R. R. Jong,
and S.-C. C. Chen, “4 methodology to predict
and optimize ease of assembly for injected
parts in a family mold system”. Polymers
(Basel)., vol. 13, no. 18, p. 3065, Sep. 2021,
doi: 10.3390/polym13183065.

[12].C.-C. K. KUO and H.-Y. LIAO, “Dimensional
accuracy optimization of the micro-plastic
injection molding process using the Taguchi
design method”. Mater. Sci., vol. 21, no. 2,
Jun. 2015, doi: 10.5755/j01.ms.21.2.5864.

[13].M. R. Mani, R. Surace, P. Ferreira, J. Segal,
I. Fassi, and S. Ratchev, “Process parameter
effects on dimensional accuracy of micro-
injection moulded part’. J. Micro Nano-
Manufacturing, vol. 1, no. 3, pp. 1-8, 2013,
doi: 10.1115/1.4025073.

[14].R. A. Fisher, “Statistical Methods for Research
Workers”, 1992, pp. 66-70. doi: 10.1007/978-
1-4612-4380-9 6.

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

NGHIEN Cc(rU DO BEN CUA VAT LIEU COMPOSITE

STUDY ON THE STRENGTH OF COMPOSITE MATERIALS
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TOM TAT

Nghién ciru nay khao sat anh hwong cua hai loai phu gia vo co la oxit kém (ZnO) va tro bay
dén cdc ddc tinh co hoc cia vit liéu nén polyamide 6 (PA6) gia cuong bang 30% soi thiiy tinh. Cdc
mau composite dwoc ché tao bang phwong phdp phun ép véi cdc thong sé gia cong dwoe t6i wu héa
theo phwong phdp Taguchi. Pdc tinh co hoc dwoc danh gid qua cdc phép thir kéo, uén, do dé cimg
Shore D va phdn tich hinh thdi hoc bang kinh hién vi dién tir quét (SEM). Két qua cho thdy tro bay
gitip cdi thién ddang ké dg bén kéo va uén, trong khi ZnO lam tang do cirng nhung dnh hwéng tiéu
cuc dén dé bén kéo va dé déo dai. Phan tich dir liéu bcfng phdn mém Minitab xdc dinh dwoc cdc
théng sé ép t6i wu cho tirng loai phu gia. Nghién ciru ndy cung cdp co sé thwe nghiém cho viéc lya
chon vt liéu composite phit hop cho cdc vmg dung ky thudt yéu cau tinh co hoc cao va than thién
maoi truong.

T khoa: Composite; PA6; ZnO; Tro bay; PJ bén kéo; PG bén uon; Phun ép; Taguchi;
SEM; Minitab.

ABSTRACT

This study investigates the effects of two inorganic additives — zinc oxide (ZnO) and fly
ash — on the mechanical properties of a polyamide 6 (PA6) matrix reinforced with 30% glass
fiber. Composite samples were fabricated using the injection molding method, with processing
parameters optimized via the Taguchi approach. Mechanical performance was evaluated through
tensile and flexural tests, Shore D hardness measurements, and morphological analysis using
scanning electron microscopy (SEM). The results indicate that fly ash significantly enhances
tensile and flexural strength, while ZnO increases hardness but negatively affects tensile strength
and toughness. Statistical analysis using Minitab identified the optimal molding parameters for
each type of additive. This study provides an experimental basis for selecting suitable composite
materials for engineering applications requiring high mechanical performance and environmental
sustainability.

Keywords: Composite; PA6; ZnO; Fly ash, Tensile strength, Flexural strength, Injection
molding; Taguchi; SEM; Minitab.
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1. TONG QUAN

1.1. Tong quan vit liéu composite PA6 +
30%GF va phu gia

Vit liéu composite trén nén nhya nhiét
déo hién nay dang dugc stir dung rong rai trong
nhiéu linh vyc k¥ thuat nho sy két hop hiéu
qua gura dic tinh dé gia cong ctia nhya nén va
d6 bén co hoc cao cua chat gia cuong. Trong
do, polyamide 6 (PA6), hay con goi 1a Nylon 6,
12 mét trong nhitng polymer k¥ thuat phd bién
nhét do co sy can bang tt gitta cac tinh chat co
hoc, nhi¢t va hoa hoc. Tuy nhién, PA6 nguyén
chit van con ton tai mot sd han ché nhu kha
ning chiu lyc khong cao, dé bién dang dudi tai
trong 16n va dac biét nhay cam vai do am. Vi
vay, dé cai thién nhirng nhugc diém nay, viéc
gia cudong bang s¢i thuy tinh (Glass Fiber —
GF) tro thanh mdt giai phap hiéu qua [1].

Khi két hop PA6 v&i 30% soi thuy tinh
theo khdi luwgng, ta thu dugc vat liéu PA6 30GF
— mot dang composite c¢6 tinh chat co 1y uu viét
hon han so véi PA6 nguyén chit. Soi thuy tinh
trong hé vat liéu nay dong vai tro nhu khung
xuong chiu lyc, giup ting do bén kéo, dd bén
udn, do cung va on dinh kich thuge. CAu trac
mang soi bén trong 1am han ché bién dang do
tai trong hodc gian nd do nhiét, déng thoi lam
giam do co ng6t sau gia cong, gitp san pham co
hinh dang chinh x4c va it sai s6 kich thu6c hon.
Kha nang chiu va dap, chiu mai mon ciing dugc
cai thién dang ké, bién PA6 30GF thanh vt liéu
1y twdng cho cac chi tiét lam viéc trong diéu
kién co — nhiét khic nghiét nhu vo hdp truyén
dong, canh quat, tay cAm, khung may hodc cac
chi tiét 6 t6 — dién tir ky thuat [1].

Tuy nhién, dé tiép tuc nang cao hiéu
suat str dung va phat trién san pham theo hudng
than thién véi moi truong va kinh té tuan hoan,
viéc bod sung thém cac phu gia vo co vao vat

liéu nén PA6 30GF la xu hudng nghién ciu
hién dai. Trong d¢é tai nay, hai loai phu gia dugc
lya chon 1a bot nano oxit kém (ZnO) va tro bay
— déu 1a nhirng vat liéu c6 tiém ning tng dung
cao va san c6 [1].

Bot nano ZnO (ZnO NPS) la mot vat
li¢u nano da nang véi kich thudc hat siéu nho
(20-60 nm), c6 ciu trtc tinh thé 6n dinh va
kha nang tdng d¢ cung cho polymer khi phan
tan déu trong nén nhya. ZnO con c6 tinh chit
khang khuan, chéng tia UV, dan nhiét tot va
gitip on dinh hinh hoc cho san pham. Tuy nhién,
do kich thudéc nano va xu hudng két tu, viée
sir dung ZnO hiéu qua phu thudc nhiéu vao k¥
thuat xtr Iy bé mat (nhu str dung phu gia silane
A1100) va quy trinh phan tan dong déu [2-5].

Tro bay 1a mot loai phu gia khoang dang
bot, chu yéu dugc sinh ra tir qua trinh dbt than
da trong cac nha may nhiét dién. Thanh phan
cht yéu cua tro bay bao gdm cac 0x1t nhu SiO,,
A1203, Fe,O, va CaO. bay 12 ngudn phu pham
cong nghlep khéng 15, néu khong dugc xtr 1y
hop 1y s& gdy 6 nhiém moi trudng. Trong linh
vuc composite, tro bay dugc xem la chit don
gitip ting cuong do bén, giam ty trong va gia
thanh san pham. So véi ZnO, tro bay c6 kich
thudc hat 16n hon (2-10 um), nhung kha nang
bam dinh v6i nén nhya lai tot hon, nhat 1a khi
duoc xtr Iy bang chat lién két bé mit (coupling
agent) [6-8].

Viée két hop PA6 30GF véi ZnO hodc
tro bay khong chi m¢ ra kha nang cai thién co
tinh ma con mang ¥ nghia 16n trong hudng tiép
can phat trién vat liéu xanh, bén viing, tan dung
phé pham cong nghiép va giam phu thudc vao
nguyén liéu nhap khau gia cao. Bén canh do,
su hd tro cua cac cong cu hién dai nhu thiét
ké thi nghiém theo phuong phap Taguchi, phan
tich toi uu thong sé bang phan mém Minitab va

kiém chimg bang thiét bi SEM cang lam cho <&~
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nghién ctru nady tr¢ nén toan di¢n va mang tinh
ung dung cao [1].

1.2. Cong nghé ép phun va do kiém

Phuong phap ép phun dugc sir dung dé
ché tao cac mau composite tir vat liéu PA6 gia
cuong 30% soi thay tinh két hop véi phu gia
Zn0O va tro bay. Qua trinh ép dugc thuc hi¢n
trén may HAITIAN MA1200 III véi cac thong
sO nhu 4p suat phun, thoi gian phun, ap suat
giit, thoi gian gitr va nhiét do phun duoc thiét
l1ap theo ma tran thuc nghi¢m Taguchi L25.

Sau khi ché tao, cac mau duoc kiém tra
co tinh bang phuong phap kéo (ASTM D638),
uén (ASTM D790) va do do cung Shore D.
Ngoai ra, bé mit pha hiy cia miu con duoc
phan tich bang kinh hién vi dién tir quét (SEM)
nham danh gid mic d6 phan tan va lién két cua
phu gia trong nén nhya. Cac phép do duoc lap
lai & dam bao do tin cdy va duoc phan tich
bang phan mém Minitab.

2. PHUONG PHAP THUC NGHIEM
2.1. Chuén bi vt liéu va phoi tron

Qua trinh chuan bi vat liéu trong nghién
ctru bao goém viéc xir Iy bé mit phy gia bang
silane, phdi tron véi hat nhya PA6 + 30% soi
thuy tinh va tao hat théng qua thiét bi dun. Pau
tién, dung dich silane A1100 duoc pha ché
theo ty 1¢ thich hop va diéu chinh pH bang axit
axetic nham thuc day qua trinh thay phén, gitp
silane hoat hoa va tao lién két tt hon véi bé
mit phu gia. Tiép theo, cic phu gia ZnO (0-
3%) va tro bay (2,5-10%) dugc phdi tron véi
hat nhya PA6 + 30%GF. Trong luc tron, dung
dich silane dugc phun truc tiép dé ting kha
nang bam dinh va phéan tan dong déu trong nén
nhua. Sau khi phdi tron, hdn hop duoc dua vao
may dun dé tao thanh sgi composite, sau d6 1am
ngudi bang nudc va bam thanh hat nhé phuc vu
cho qua trinh ép phun. Toan bd qué trinh gitip
dam bao sy dong nhat cua vat liéu, ting kha
nang tuong thich giita phu gia va nén nhya, tir
d6 cai thién hiéu qua tinh chat co hoc cua san
pham composite (Bang 1).

Bang 1. Théng sé ti 1é pha silane cho mai ti 1é phu gia phun vao nhiea

Tilé ZnO / Khoi lwong ZnO | Khoi lwong silane | Khéi lwong nuée Khdi lwong
composite (%) (g) (2 (g ethanol (g)
0 0 0 0 0
1 20 1.6 14.4
2 40 8 32 28.8
3 60 12 4.8 43.2
4 80 16 6.4 57.6
Ti 1€ tro bay / Khoi lwong tro | Khéi lwgng silane | Khdi lwong nuéc Khdi lwong
composite (%) bay (g) (2 (g ethanol (g)
0 0 0 0 0
2.5 50 10 4 36
5 100 20 8 72
7.5 150 30 12 108
10 200 40 16 144
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2.2. Ep miu va thiét 1ap thong s6

Qua trinh ép mau 1a mot khau quan
trong nham tao ra cic san pham composite dat
yéu cau hinh hoc va tinh cht co hoc dé phuc vu
cho céc phép thir nghiém kéo, uén va do cimg.
Trong nghién ctru nay, phuong phap ép phun
dugc thuc hién trén may HAITIAN MA1200
111, mot thiét bi ¢p nhya hi¢n dai c6 kha nang
diéu khién chinh x4c cac thong sd cong nghé
nhu ap suat, nhiét d6 va thoi gian.

(*) Muc tiéu thiét 1ap thong so ép

Nham xéc dinh cac théng s toi wu anh
huong dén chat luong mau ép, nhom nghién
cuu lya chon 5 yéu t6 chinh bao gom (Bang 2):

« Ap suét phun (bar);

* Thoi gian phun (s);

« Ap suit giir (bar);

* Thoi gian gitr (s);

« Nhiét do dau phun (°C).

Dé dam bao do tin cay va bao quat toan
bo dai gia tri khdo sat, mdi thong s6 duoc chia
thanh 5 muc. Ban diu, nhom st dung nhya PA6
+ 30%GF chua phdi tron phy gia dé tién hanh
cac thir nghiém xac dinh mirc thong s6 ti thiéu
can thiét dé mau duoc ép day khuon, khong c6
bavia hay 16 rong.

Bdng 2. Mikc thong sé thdp nhdt

Théng sb Giatri | Ponvi
Ap suat phun 35 bar
Thoi gian phun 3 s
Ap suét giir 32 bar
Thoi gian gitr 0 s
Nhiét do 270 °C

Sau khi c6 dugc murc thong sé thap

nhit, ta s& tién hanh khao sat bang phuong
phap Taguchi dé tim ra by thong so to1 uu nhat
cho cac mau ép.

3. THUC NGHIEM VA PHAN TiCH KET
QUA

(*) Phwong phap do do bén

Tién hanh thi nghiém do d6 bén cua
mau bing may kéo van ning thudc Trudng
Pai hoc Su pham K§ thuat Thanh phd H6 Chi
Minh. Panh gia, phan tich két qua thyc nghiém
bang phan mém Taguchi, ANOVA va ham ti 1é
Fmax/m dé tim thong sé t6i wu cho hai loai phu
gia dang khao sat (Hinh 1, 2).

Cong tic

kep

e

e <o o
Er=o)

S End (7]

5o tamel 5]

2o e el )

=X i

Hinh 2. Giao dién phan mém SIMATIC WinCC
Runtime Advanced
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Hinh 3. Mau sau khi do dé bén kéo — uon

(*) Két qua d6 bén kéo — ubn ctia mau composite voi chit don (Hinh 3) nhu Bang 3.

Bang 3. Bj bén kéo — uon cia tirng logi composite véi chdt dén la ZnO

Ap sudt | Thoi c g Thoi .. < | DODbén | Do bén
STT | Composite phun gian g?fl; (Sbu;:) gian giir Nl;zgct)dg kéo uén
(bar) | phun (s) ) (Mpa) | (Mpa)
1 35 3 32 0 270 85.88 154.05
2 37 3.5 34 0.2 272 83.12 142.89
3 | PA6+30% GF 39 4 36 0.4 274 99.23 140.67
4 41 4.5 38 0.6 276 107.09 158.53
5 43 5 40 0.8 278 115.34 167.48
6 35 3.5 36 0.6 278 131.44 164.95
7 . 37 4 38 0.8 270 110.15 128.64
_|_
8 GII:AJr61‘V30ZﬁO 39 4.5 40 0 272 80.45 121.95
()
9 41 5 32 0.2 274 99.00 126.43
10 43 3 34 0.4 276 93.89 123.08
11 35 4 40 0.2 276 101.69 123.26
12 . 37 4.5 32 0.4 278 120.68 130.90
+
13 Gllzﬁ62‘y302ﬁ0 39 5 34 0.6 270 115.26 133.12
o
14 41 3 36 0.8 272 101.90 127.51
15 43 3.5 38 0 274 103.24 134.25
16 35 4.5 34 0.8 274 51.07 127.51
17 . 37 5 36 0 276 45.45 127.51
18 GEAf;LOjozﬁo 39 3 38 0.2 278 36.05 128.64
(o
19 41 3.5 40 0.4 270 49.38 96.13
20 43 4 32 0.6 272 43.43 75.60
21 35 5 38 0.4 272 55.18 73.98
22 A . 37 3 40 0.6 274 41.70 96.27
23 GE +621L°/30Zf;0 39 3.5 32 0.8 276 54.09 129.37
(o
24 41 4 34 0 278 52.91 145.15
25 43 4.5 36 0.2 270 54.64 128.24
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(*) Két qua do bén kéo t6i wu thu duoc
cho chét phu gia Tro bay (Hinh 4, 5) la:

ti lé tro
bay / ap suat
composite  phun thdi gian ap suat thdi gian nhiét

Level (%  (bar) phun (s) gilf (bar) gii (s) d6 (°C)
1 3977  40.80 40.60 41.18 4077 4052
2 4167 4082 40.67 40.73 40,65  40.72
3 4077 4123 40.82 40.76 41.03 4130
4 4094  41.03 41.38 40.92 41.26  41.20
5 4181 41.08 41.50 4137 4125 41.23
Delta 205 0.42 0.20 0.64 0.61 0.78
Rank 1 ] 2 4 5 3

Hinh 4. Dir liéu phan tich mirc do anh huong cua
tieng bien dén do bén kéo cua san pham bang phan
mém Minitab

ol R T T L L L

Hinh 5. Dit liéu phdn tich mirc do anh huong cua
turng gia tri cua moi biéen den do bén kéo cua san
pham bang phan mem Minitab

Tir hai két qua phan tich trén, ta thu
duoc bd thong so to1 vu nhu sau:

* Ti 1€ tro bay/composite: 10 (%);
« Ap suét phun: 43 (bar);

* Thoi gian phun: 5 (s);

« Ap suit giit: 40 (bar);

* Thoi gian gitr: 0.8 (s);

* Nhiét do: 278 (°C).

(*) Két qua do bén udn t6i wu thu duge
cho chat phy gia Tro bay nhu Hinh 6 va 7:

ti I tro
bay / ap suat
composite  phun thdi gian  ap suat thdi gian  nhiét

Level (%  (bar) phun (s) gif (bar)  gilr (s) & (°C)
1 4366 4407 43.98 44,08 4400 4377
2 4408 4403 43.72 43.76 4388 4385
3 4404 43T 43N 4399 4379 4391
4 43.83 4375 4415 44,01 4398 4425
5 4420 4424 44.24 43.96 4415  44.02
Delta 0.54 0.54 0.53 0.32 0.36 0.49
Rank 2 1 3 6 3 4

Hinh 6. Dit liéu phdn tich miec do anh huong cua
tung bién dén do bén uon cua san pham bang phan
meém Minitab

SR T LR T PR T T T R T S R R e e

Hinh 7. Dt liéu phan tich mirc do anh huong cua
tueng gia tri cua bién dén do bén uon cia san pham
bang phan mém Minitab

Tir hai két qua phan tich trén, ta thu
dugc bo thong s6 toi vu nhu sau [3], [4], [5],
[11], [12]:

* Ti 1€ tro bay/composite: 10 (%);
« Ap suét phun: 43 (bar);

* Thoi gian phun: 5 (s);

« Ap suit giii: 40 (bar);

* Thoi gian giir: 0.8 (s);

* Nhiét do: 278 (°C).

Két qua do d6 bén kéo — udn ciia cac
mau composite chira ZnO cho thdy xu hudng
suy giam 10 rét khi ham lugng ZnO tang. Tai ti
16 1% ZnO, do bén kéo va do bén udn dat gia
tri cao nhat (131.4 MPa va 164.95 MPa), tuy
nhién tir 2% tré 1én bat ddu giam nhanh, va ¢

mirc 4% ZnO, cac chi tiéu co hoc thip hon ca &~
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mau gbc. Didu nay chimg to kha ning phan tan
va tuong tac ctia ZnO véi nén nhya c6 gidi han,
viéc sir dung qua mirc dan dén hién tuong két
tu va pha vo cAu trac vat liéu.

Cac mau chira tro bay c6 xu huéng ting
dan d6 bén kéo va udn theo ham luong. Mau
chtra 10% tro bay dat d6 bén kéo 131.44 MPa
va d6 bén udn 171.05 MPa, tang lan luot 25.8%
va 10.3% so voi mau PA6/30GF gdc. Diéu nay
cho thdy tro bay c6 hiéu qua gia cudng tot hon
ZnO trong h¢ composite nghién ctru. Ngoai ra,
viéc tan dung tro bay con mang lai loi ich kinh
té va moi truong dang ké [1].

4. KET LUAN

Nghién ctru da khao sat anh huong cua
hai loai phu gia v6 co — ZnO va tro bay — dén
tinh chit co hoc cua vat liéu composite nén
PA6 gia cuong 30% soi thuy tinh, thong qua
qua trinh ép phun va toi uu hoa bang phuong
phap Taguchi. Két qua cho thay, viéc b sung
tro bay giup cai thién dang ké d6 bén kéo va
d6 bén udn, dic biét & ty 16 10%. Trong khi do,
ZnO chi hiéu qua ¢ ty 18 thap (~1%), con néu
vuot qua mue nay s€ lam gidm co tinh do hi¢n
tuong két tu hat.

Do cling bé mat tang lén & ca hai loai
phu gia, trong d6 ZnO gitip ting d6 cimg nhiéu
hon, nhung khong cai thién d6 bén tong thé.
Phén tich SEM cho thiy tro bay phan bd déu
va bam tt hon so v6i ZnO, gitp 1y giai co ché
gia cuong. Phan tich téi vu bang Minitab xéac
dinh duoc b théng sé ép phun phu hop cho
tung loai vat li€u. Nhin chung, tro bay 1a phu
gia hiéu qua va than thién méi truong, cé tiém
nang thay thé mot phan chat don truyén théng
trong san xuat vat liéu k¥ thuat.

(*) Déng gop ciia tac gia:

- Hinh thanh y tuédng va muc ti€éu nghién

cuu: Vii Quang Huy;

- Thyc hién nghién ctru, thu thap dir
lidu, phan tich dit lidu, viét va chinh sira bai
bao: Vii Quang Huy, Nguyén Truong Vi, Lé
Anh Huy, Chu Hoai Thanh.

Loi cam on:

Nhom nghién ctru xin cdm on Truong Dai
hoc Su pham K§ thuat Thanh phé H6 Chi Minh
d3 tao diéu kién va hd trg trong qua trinh thuc hién
nghién ctru nay (M s6 dé tai: T2024-219).4
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NGHIEN C(rU, THIET KE, CHE TAO CO CAU QUAY CO KHi CHO
THAP KINH LUAN TAI BAP TRAN SONG TO LICH

STUDY, DESIGN, AND MANUFACTURE OF MECHANICAL ROTATING
MECHANISM OF THE PRAYER WHEEL TOWER ON THE TO LICH RIVER
OVERFLOW WEIR

Tran Chi Trung, Nguyén Hoang Giang, Nguyén Vin Nim,
Lé Xuin Quy, Nguyén Chi Cuong
Vién Nghién ctru Co khi

TOM TAT

Véi quyét tam hoi sinh dong séng T Lich, thanh phé Ha Ngi da thuwe hién nhiéu hanh dong
cu thé nhuw nao vét, xdy dung dap dang lay mede tir song Hong dé lam sach séng Té Lich. Thap kinh
ludn dwoc dat tai dai quan sat trén dap dang, co hinh tru tron, hoa van son vang trén nén den, doi
xing, t quay quanh tam théap boi dong nwée di qua dap. Két cau truyén dong nhén nang hrong ciia
dong nuée di qua ddp, chuyén doi sang chuyén déng co khi quay cdp cho thdp kinh ludn dwoc thuc
hién béi Vién Nghién ciru Co khi (Narime). Thép kinh ludn véi chuyén dong quay tré thanh biéu

twong, vira 6 kinh, vira hién dai, lam néi bt canh quan dap To Lich.
Tw khéa: Thap kinh ludn; Pdp song To Lich; Vién Nghién ciru Co khi.
ABSTRACT

In its effort to revive the To Lich river, Hanoi has taken many specific actions, such as
dredging, building a weir taking water from the Red River to clean up the To Lich river. The prayer
wheel tower is placed on the observation deck on the weir. It has a round, conical shape with a
symmetrical, golden painted pattern on black background, and it rotates on its own central line by
the flow of water passing through the weir. The transmission structure, which receives energy from
the water flow and converts it into the rotational mechanical motion for the tower, was provided by
the National Institute of Mechanical Engineering (Narime). The prayer wheel tower and its rotation

motion become a symbolic both classic and modern to highlight the landscape of the To Lich weir.

Keywords: Prayer wheel tower; To Lich weir, Narime.
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1. TONG QUAN

Séng T6 Lich voi chiéu dai hon 14 km,
khéi nguon tir phuong Nghia D6 d6 ra song
Nhu¢ khu vuc xa DPai Thanh. Dong song ting
dd kha 6 nhiém do nhan nudc thai sinh hoat va
nudc thai cong nghi¢p chua dugce xur ly doc hai
bén bo song. Dy &n lam sach song To6 Lich la
mot nd lyc 16n cua thanh phd Ha No6i nham cai
thién moi truong va chat luong nudce ciia dong
song To Lich. Bén canh hoat dong nao vét bun
thai, thi hoat dong bd sung nudc sach dé khoi
phuc dong chay cua con song ciing dugc nd luc
thuc hién. Pap dang trén song T6 Lich dong vai
tro then chdt trong viée diéu tiét dong chay, bo
sung nudc tir song Hong va HO Tay. Dy kién
s& ¢6 03 dap tran gitr nude sudt chiéu dai song,
hién tai dap dang dau tién tai phuong Thanh
Liét da sap hoan thanh.

Diém nhan cta cong trinh dap dang trén
song To Lich 1a diém ding chan phia trén dap
tran, voi cac cong trinh doc dao thu hut khach
du lich. Thap kinh luan 1a mét cong trinh thudc
dap tran, dat canh dai quan sat lau bat giac.
Thép tao an tuong cho khach tham quan khong
chi boi hoa van doc ddo trén than thap ma con
boi sy chuyén dong cua thap tir dong chay lam
sach song T6 Lich di qua dap (hinh 1).

Hinh 1. Vz tri thap kinh luan bén canh dai quan sat

trén dap song To Lich

Thap kinh luan cung céc cong trinh
khéc thudc dap dang dugc dam nhan boi Cong
ty C6 phan Xay dyng dich vu va Thuong mai
68 phdi hop thuc hién v6i nhidu bén co lién
quan, trong d6 phan nhan, chuyén doi va dan
dong tr nang lugng dong nudc chay qua dap
dang thanh chuyén dong quay quanh tdm cua
thap kinh luan dugc thyc hién boi Vién Nghién
ctru Co khi (Narime).

2. GIAI PHAP THU'C HIEN

Giai phdp cho hang muc 1a tan dung
chénh 1€ch myc nudc gitra thugng luu va ha
luu cia dap song To Lich dé 1am quay tude bin
nude, tir d6 cung cip chuyén dong co khi quay
quanh duong tam cho thap kinh luan. Do chénh
ap gitra thuong lwu va ha luu 13 kha thap, nén
nang lugng tao ra kha nho. Trén co so két cdu
hang muc cong trinh bd tri try ¢6 dinh giﬁ’a aé
quay ¢6 duong kinh D, =1 m v6i van téc quay
cua ban quay do thap kinh luan thap (trong
khoang 0,25 v/ph), nén mé men quay can thiét
dé thap quay chuyén dong 1a kha 16n. Két cau
cta thiét bi cung cdp chuyén dong cho thap
quay duoc mé ta & Hinh 2, trong d6 tudc bin
nudce (6) nhan truyén dong tur dong nude chay
qua than dap, chuyén thanh chuyén dong quay
co kh1 truyén dong qua cum truc tuoc bin va
truc ndi (5) toi hop giam tdc (3) c¢6 gin banh
rang, truyen chuyén dong quay cho ban dé
quay (1) gan véi ca ngoai cia 6 bi banh rang
(2). Thap kinh luan dit bén trén ban dé thap
quay (1). O bi banh ring (2), va hop giam toc
(3) dugc lap dit trén than bé dé thap (4). Tube
bin nudc (6) trang bi cho hé théng c6 dang tude
bin hudng tim, 1 tudc bin dugc thiét ké dé
hoat dong hi¢u qua ¢ noi c6 cdt nudc thép. Heé
théng duogc trang bi thém modt van dao DN500
(7) dé kiém soat dong chay qua tudc bin nudce
(6) trong truong hop khi can thiét. O bi banh
ring ngoai (2) c6 uu diém do tin cdy cao, chiu
duoc tai trong 16n, hé sb6 ma sat thép, hiéu suét
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truyén dong banh rang cao, c6 kha nang lam
viéc trong moi trudong boi tron kém, d€ bao tri.

Bdng 1. Cdc théng s6 thiét ké dau vao [1]

Nhuoc diém 1a trong lugng 16n lam két cau Ghi
AL gx PRI TT Noi dung Gia tri
thiét bi tang theo, gid thanh cao. ’ : chit
B Tty Khéi luong thap dat
+ vk % Wapger @too o ~ X .
N-\3 o7 - 1 | trén dé thap (max) 700 kg
— . T Mmax
#&BW V/\ t/( r N
) antoemépngodi | o 0
thap quay Vi
3 | Luu lugng nudc Q 0,5 m?3/s
. Muyc nudc thugng
: 4 lvu (trung binh) H 4,00m
YNTL+1,0C r
¥ 5 Muc nu’fyc ha luu 3.30m
(trung binh) H
6 Muc nude ha luu 3.60 m
(max) HHLmax
3 ... Chiéukim
) ll i7ve ooy i 6 | Chiéu quay cua thap d 6ng hd
e ;/:'/‘_ ST IR ety
Hinh 2. Bé tri thiét bi truyén dong thap quay: 7 Puong kinh tru ga l'm
I - Ban dé quay; 2 - O bi banh rang ngoai, 3 - thap Dq.
Hop giam toc; 4 - Bé dé thap quay; 5 - Truc tudc o o
bin va truc néi; 6 - Tuéc bin tam truc; 7 - Van dao 8 Bén kinh ban gia 1,350 m
thap quay (max) R,

3.CO SO THIET KE

Nhu céc ndi dung bén trén da dé cap,
muc tiéu cua cong trinh 1a tdn dung chénh muyc
nudc gitta thugng luu va ha luu cia dap dang
dé quay tudc bin nudc. Do chénh ap ctia dap 1a
rat thap, chi vao tim 0,7 m (xem Bang 1 dudi)
nén chon tude bin tam truc, phu hop voi diéu
kién ¢ nhitng noi c6 cot nudc thip. Cac thong
s6 dau vao cua Bang 1 dugc ldy tir hd so moi
thdu do nha thau chinh, Cong ty C6 phan Xay
dung Dich vu va Thuong mai 68, cung cap [1].

4. TINH TOAN, CHE TAO, LAP PAT
4.1. Tinh toan chon lya thiét bi

So b chon lya 6 bi banh ring ngoai
ma hiéu 011.40.1250 do vong bi nay nhé gon
nhung cung cép dugc chuyén dong chinh xéc,
tin cdy, kha nang chiu tai cao, thuong dugc ap
dung cho cac may moc hang ning nhu can cau
hoiac géu xtic. O bi 011.40.1250 duge ché tao tir
thép 50 Mn, c¢6 kich thudc dudong kinh trong ID
= 1110 mm, dudng kinh OD = 1390 mm, chiéu
cao H = 110 mm, momen ma sat khong tai cua
6 bi M, = 600 Nm (hinh 3).
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Trén co s khéi luong tong thé cta ban
dé quay (bao gdm thap kinh luan, khéi luong
ty trong cua ban dé va cac thiét bi khac dat trén
ban dé quay) ciing van toc 1am viéc yéu cau (~
0,25 v/ph), ciing cac théng sb dau vao tai Bang
1, nhém tac gia thyc hién tinh toan cong suat
can thiét cho ban dé quay, tor d6 tinh ra cong
suat yéu cau dbi VO’l tudc bin, ciing cac kich
thudc co ban cua tude bin. Noi dung tinh toan
thiét ké duoc trinh bay tai Bang 2 dudi day. Cac

Hinh 3. O bi banh ring ngoai 011.40.1250 cong thirc trong bang dugc tham khao tir cac tai

lidu [2], [3] va [4].

Bdng 2. Phwong phdp va két qua tinh todn

TT Noi dung Phwong phap xac dinh Gid tri Ghi chu
: (cong thurc) :
1 | Khéi lugng thap xoay G, =G, +G_+G, 2000 kg
2 | Momen khoi dong dé quay M=M +M, 1860 Nm
3 | Momen ma sat do tai trong M, =1f;F:Rs 1260 Nm
£ 3'r‘)'vmb
A A \ n-=—
4 | Toc do ban quay n R, 0,35 v/ph [3]
Cong suit yéu cau ctiia ban quay _ Mn
5 = 0,067 kW 4
P, ™ 9500 4
, e __ P
6 | Cong suat y€u cau vdi tude bin P - m 0,254 kW [4]
Luu lwong nuée cip qua tude bin _ P 5
7 Q, T, p. 2 AH 0,215 m¥/s [2]
Van tdc trung binh cua dong nudce — k29 AH
8 qua tudc bin v, =& 2,34 m/s [2]
4 Qe 2]
9 | Duong kinh banh cong tac D . = 0,341 m chon D, =
min -}I. v
0,350m
) ) 60.v
10 | Toc do quay cua tude bin n = 127,75 v/ph [2]
t TI. Dtb
11 | Ty sb truyén ctia hop giam téc i = 40 41
y s0 truyén cua hdp giam toc 1 i,n 55 chon i = 40
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Banh cong tac 1a chi tiét chinh yéu, quan
trong trong hé thong, c6 chirc ning nhan va
chuyén héa ning luong dong nude sang chuyén
dong co khi quay. Hinh 4 1a thiét ké banh cong
tac ciia nhom thuc hién dé tai cho tude bin nhan
nuée cia hé thong truyén dong cho thap kinh
luan. Nhom thyuc hi¢n d@ tai da tinh toén luéi
canh dugc tinh va thiét ké theo phuong phap
phan bd xody trén cung moéng Lexokhin theo
mo hinh mau canh ITJ110/592 ciia Lién X6 (cil).
Cu thé vé phuong phap Lexokhin va mé hinh
mau canh c6 thé xem tai [5] Ly thuyét canh,
clia tac gia Tran Vian Pic.

'_(I”
= 03
57| I
=P
o
o
o
"
— e
PRCFAF N1 B3 = 19623
L )
| 1T 1
P ™
II 1T
#l ! | 014
o
3 Note
s
PROPE W RO = 11284
. .
i [T ‘
T
“[ T I
2|2 T
1
55

Hinh 4. Thiét ké banh cong tac hé thong truyén
déng thap kinh ludn ciia dé tai

4.2. Ché tao, lip dit

Trong hé thng truyén dong thap kinh
luan, céc chi tiét, thiét bi 6 bi banh ring ngoai
011.40.1250, hop giam tdc 140, van dao DN500
1a cac thiét bi mua. Con ban dé quay phan canh
quan, truc tudc bin va truc ndi, tude bin, cung
cac chi tiét khac do Vién Nghién ctru Co khi
ché tao. Cac chi tiét déu duge ché tao tir thép
SUS304 c6 do bén cao, chdng an mon va mai
mon tot khi lam viéc trong méi trudng nudc.

Hinh 5 dudi 1a hinh anh ché tao lap rap kiém tra
bé dé quay véi bo bi banh ring ngoai tai noi ché
tao. Qua trinh lép dat, chay thu co cAu truyén
dong thap quay tai cong truong cling do Vién
Nghién ctru Co khi trién khai thyc hién (hinh
6).

(L . T ™ T

Hinh 6. Ld'p dat chi tiét ddt san tai cong truong
5. KET LUAN

Cong trinh va canh quan cta dap song
T6 Lich c6 mot ¥y nghia dac bi¢t quan trong,
khong chi gop phan giam 6 nhidm va cai thién
hé sinh thai ven bo séng ma con mang y nghia
vé van hoa gin lién voi lich sir Ha Noi. Thap
quay kinh luan thu hat khach tham quan bdi
hinh dang va sy doc ddo ma con mang y nghia
tam linh gan mang lai diéu an lanh. Chuyén
dong cua thap mang theo y nghia vé su than
thién voi moi truong khi khong dung bit cir
ning luong giy 6 nhiém nao ma dung chinh
dong nude 1am sach song Té Lich dé chuyén

dong. Giai phap dung dong nude ciing cd thé &~

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 336, thang 12 nim 2025

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

ung dung tai cic cong trmh co chuyen dong
quay tai khu vuc sinh thai gan cac nguon nudc,
ma khong can ding téi ngudn nang lugng khac,
tao nén canh quan than thién véi moi truong
sinh thai ty nhién. <
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TIET KIEM DIEN NANG TRONG SAN XUAT CONG NGHIEP
KHI ’'NG DUNG CONG NGHE DPIEU KHIEN THAY BOI TOC PO
DONG CO DIEN

SAVING ELECTRICITY IN INDUSTRIAL PRODUCTION WHEN APPLYING
TECHNOLOGY TO CONTROL THE SPEED OF ELECTRIC MOTORS

Pham Trung Son
B mon Di¢n khi hoa, Khoa Co dién, Truong Pai hoc Mo — Dia chét
Email: phamtrungson@humg.edu.vn

TOM TAT

Dién ndng ¢é vai tro rat quan trong doi véi sy phdt trién ciia nén kinh té. Tuy nhién, dién
nang khéng phai la nguén tai nguyén vé han. Theo xu hudng nhu cau nang lwong dién toan cau
dang tang nhanh. Viét Nam ciing la mot trong nhitng quoc gia c6 nhu cau sir dung dién ting nhanh
do su phat trién cia nén kinh té, dan sé, dac biét la trong linh vuc cong nghiép va dich vu. Vi vay,
cdc doanh nghiép cong nghiép can dau tw vao cong nghé tiét kiém ndng lwong va téi wu héa qud
trinh san xudt dé giam chi phi va tiéu thy dién nang. Bai bdo tdp trung vao phdn tich, so sanh, danh
gia... loi ich cua viéc ap dung bién tan vao viéc cdi thién hiéu sudt va tiét kiém nang luong cho cac
hé thong truyén déng dién tai cac nha mdy cong nghiép. Viéc ldp dat diéu khién bang bién tan sé
lam tang hiéu qua sw dung nang luong, tiét kiém nang luong dién tiéu thu, cai thién hé 56 cong sudt
va do chinh xdc ciia quy trinh, khéi dong mém va kha nang quda toc dem lai loi ich vé kinh té, kj
thudt va an toan.

T khéa: Tiét kiém dién ning; Xi nghiép cong nghiép; Bién tan; Hé thong truyén déng dién.
ABSTRACT

Electricity plays a very important role in the development of the economy. However,
electricity is not an unlimited resource. According to the trend of global demand for electricity
is increasing rapidly. Vietnam is also one of the countries with rapidly increasing demand for
electricity due to economic and population development, especially in the industrial and service
sectors. Therefore, industrial enterprises need to invest in energy-saving technology and optimize
production processes to reduce costs and electricity consumption. The paper focuses on analyzing,
comparing, evaluating... the benefits of applying frequency converters to improve performance
and save energy for electric drive systems in industrial plants. The installation of inverter control
will increase energy efficiency, save electricity consumption, improve power factors and process
accuracy, soft start and overspeed capability, bringing economic, technical and safety benefits.

Keywords: Energy saving, Industrial enterprise; Inverter, Electric drive system.
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1. PAT VAN PE

Trong nhitng nim qua, nhiéu phuong
phap diéu khién cho hé thdng truyén dong dién
khac nhau di dugc sir dung nham ting cudng
tinh linh hoat va tinh nhét quan ctia quy trinh san
xuat, nhu: diéu khién téc do cua thiét bi, thay
doi ty sd truyén dong hodc puli va st dung cac
bd truyén dong thuy luc. Trong nhiéu trudng
hop, h¢ théng bom, ép, quat c6 dong luu lugng
duogc diéu chinh bang van hodc diéu chinh goc
lap ctia canh quat trong khi toc do cua chinh
dong co truyén dong 1a khong d6i. Cac phuong
phap diéu khién théng thuong, nhu: diéu khién
dong co bang cach dong va cit ¢ hai cép toc
do 1a nhiing cach khong hi¢u qua gay lang phi
mot lugng 16n nang lugng. Mot trong nhirng ly
do chinh khién b truyén dong dong co di¢n su
dung bién tan tré nén phd bién trong sir dung
1a chiing c6 thé gitip tiét kiém nang lugng trong
van hanh bang cach thay dbi toc do cta dong
co dién cta hé thong truyén dong va diéu khién
cong suat dién dua vao may. Hon nira, viéc sir
dung bd truyén dong dong co dién giup giam
luong khi thai carbon dioxide hang tridu tin
mdi nam [1].

B0 diéu khién thay d6i toc do sir dung
bién tan 1 thiét bi diéu chinh tdc d6 va lyc quay
hodc md men xodn dau ra cua thiét bi co khi.
Hién nay, cac thiét bi truyén dong co khi phd
bién duoc tich hop cong nghé bién tan 1a may
bom, quat, may nén va bang tai. Trong qua khtr,
dad c6 nhiéu loai thiét bi, phuong tién dugc st
dung d¢ diéu khién can duoc cai tién vi chiing
hoat dong khong hi¢u qua; tuy nhién, vdi su
phat trién nhanh cta khoa hoc cong nghé hién
dai, cdc nha san xuét dang tich cuc gidi thi¢u
cong nghé moi, truyén dong bién tdn nham
giam t6n that dién nang cho cac hé thong truyén
dong [2]. Piéu khién bang bién tan lam ting
hiéu qua van hanh bang cach cho phép dong
co hoat dong & téc d6 1y tuong cho moi diéu

kién tai. Trong nhiéu img dung, diéu khién thay
d6i toc d6 gitp giam muc tiéu thy dién ning
ctia dong co tir 30-60%. Tiém ning tiét kiém
nang luong dién 1a rt 1on vi cac hé théng dong
co trong nganh cong nghi¢p su dung hon 60%
trong téng s6 dién ning tiéu thu [3]. C6 hang
triéu dong co dugc dung trong cac nganh cong
nghiép trong nhiéu tng dung khac nhau nhu
cac dong co trong cac hé théng truyén dong,
may bom, bang tai, cap treo, xudng cua va h¢
thong thong gio... Bién tan c¢6 thé cai thién hiéu
qua quy trinh, dic biét 1a khi lién quan dén
kiém soét dong dién tai.

Hién nay, b truyén dong bién tan 1a bd
diéu khién tiét kiém ning luong hiéu qua nhat
khi 4p dung cho méay modc co khi trong nganh
cong nghiép. B truyén dong bién tan co gia ca
phai chang, tin cdy va linh hoat trong van hanh,
déng thoi tiét kiém luong 16n ndng lugng dién,
g6p phan giam dang ké hoa don tién dién.

Hau nhu tit ca cac quy trinh van hanh
clia cac may moc cong nghiép déu can diéu
chinh dé hoat dong theo dung chu trinh cong
nghé voi hiéu sut téi uu. Nhimg diéu chinh
nhu vay thuong dugc thuc hién bang bo diéu
khién thay déi toc d6. Chung 1a mot phan quan
trong ctia qua trinh tu dong hoa va gitp tdi uu
hoa quy trinh trong khi giam chi phi dau tu,
muc tiéu thu nang lugng, chi phi nang luong va
lugng khi thai nha kinh [1].

Thong thuong, hau hét cac dong co
dugc thiét ké dé hoat dong & téc do khong doi
va cung cap cong suit dién khong d6i. Loi ich
ctia viée ap dung bo diéu khién thay doi téc do
1a cai thién hiéu suat va tiét kiém nang luong
cho cac hé théng truyén dong dién tai cac nha
may cong nghiép [2]. Viéc lap dat diéu khién
thay ddi tbc do 1am ting hiéu qua nang luong,
tiét kiém nang luong dién tiéu thy, cai thién hé
s6 cong suat va d chinh x4c ciia quy trinh, khoi
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dong mém va kha niang qua tdc. Chung ciing
loai bo co ché diéu tiét va ton that ma sat lién
quan dén cong nghé diéu chinh téc d6 co hoc
hodc co dién va lang phi nang lwong t6n kém.
Nhu’ng loi ich khéc cua b6 truyén dong thay d6i
toc do mang lai bao gdm kéo dai tudi tho cua
thiét bj bang cach diéu chinh téc d6 dong co dé
dap tng yéu cau tai. Nhin chung, tiét kiém ning
lwong gop phan tiét kiém chi phi va giam phat
thai khi nha kinh & mét mérc nhét dinh [1, 2].

2. PIEU KHIEN THAY POI TOC PQ
PONG CO PIEN

Ngay nay, trong san xuét cong nghiép,
cong nghé van hanh trong nhidu hé thdng
truyén dong str dung dong co dién doi hoi nhiéu
cap téc d6 chuyén dong khac nhau. Trong khi
d6, phuong phap diéu khién truyén thong st
dung cho dong co di¢n chu yéu c6 hai trang
thai: dimg hodc quay & téc do cuc dai. Trong
hau hét cac chuong trinh diéu khién dong co
duoc thiét ké, dong co dugc dinh co dé cung
cap cong sudt dau ra cuc dai can thiét. Néu toc
d6 quay khong ddi & gid tri cuc dai cho tai thiét
ké cuc dai, thi cong suit ddu vao cua dong co
van khong doi ¢ gié tri cuc dai. Tuy nhién, néu
tai giam, co thé tiét kiém ning luong déng ké
khi tbc d6 quay cta dong co giam xubng dé phu
hop véi yéu cau tai [2, 4]. Trong van hanh thyuc
€, nhiéu dong co chi hoat dong ¢ toc do 100%
trong thoi glan ngan, diéu nay thuong dan dén
nhiéu hé théng hoat dong kém hiéu qua trong
thoi gian dai. Do d6, c6 ton that ning luong
dang ké trong thoi gian van hanh. Dé giam ton
that hé théng, c6 thé thuc hién béng cach lép
dat hé thong truyén dong toc do thay doi thong
qua bién tan dé phu hop voéi toe do cua dong
co tuong ng voi tai. Truyén dong toc do thay
d6i da tro nén rat pho bién vi nhitng wu diém
ctia chiing so v&i cac phuong phap diéu khién
truyén thong. Bang cach sir dung truyén dong
thay ddi toc do, tbe do cua dong co hodc may

phat dién c6 thé duogc kiém soat va diéu chinh &
bat ky téc d6 mong mudn nao. Bén canh viée diéu
chinh tdc d6 cta dong co dién, diéu khién thay doi
tdc do cling co thé duy tri toc do dong co dién &
murc khong doi khi tai thay doi [2, 4, 5].

C6 rat nhiéu 1y do khac nhau nham
khuyén khich str dung diéu khién truyén dong
thay d6i téc d6 trong nén san xuat cong nghiép.
Nhin chung, diéu khién thay d6i toc d6 dugc sir
dung dé khép tdc do hodc md-men xodn cta bd
diéu khién vé6i cac yéu cau cua quy trinh cong
nghé san xuat ciing nhu tiét kiém niang lugng
va cai thién hiéu qua van hanh [2].

Bo truyén dong thay ddi téc do bang
cach thay doi tan s6 1a bo diéu khién sir dung
céc thiét bi dién tir cong suat, vi xir 1y hién dai,
gitip diéu chinh toc do dong co theo toe do yéu
cau ctia hé thong truyén dong dién [5]. Dién ap
va tan sd dau ra dugc xac dinh boi cong sut
dau vao cua dong co. Hau hét cac dong co déu
¢ thé huong loi tir bién tin nhd duge cung
cép céc tan sd dau ra khac nhau, cho du tée do
clia co cdu truyén dong dugc ngudi van hanh
cai dat thu cong hay tu dong boi hé thong dicu
khién.

Bo truyén dong tdc do thay doi st dung
bién tan 1a mot lya chon thay thé hiéu qua va
tiét kiém nén duogc uu tién si dung cho tat ca
cac hé thong truyén dong dién can thay doi tc
d6. Bo truyén dong bién tan cho phép linh hoat
thay ddi toc do dong co tuy thudc vao diéu kién
van hanh thuc té, thay vi hoat dong lién tuc &
toc do toi da. Toc do thay ddi cho phép no phu
hop hon véi cac yéu cau tai thay doi va vi cong
suét tiéu thu ty 1¢ thuan véi lap phuong tdc do
cua no, nén vi¢c giam tde do c6 thé tiét kiem
rat nhiéu nang luong. Vi duy, giam tdc do cua
quat 20% c6 thé giam nhu ciu niang lugng cua
quat gan 50%. Viéc lap bo truyén dong bién tan

thay d6i téc do trén dong co quat cho phép quat &~
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tir dong thay doi tbe do phu hop véi cong sut
tai, giam toc do dé dap ung nhu cau giam cong
suat, do do tiet kiém nang lugng [2, 4].

Nhu ciu vé kiém soat tbc dd va mo-men
xodn 1a thyc té va cip thiét. Cac bo truyén dong
dién téc do bién thién hién dai c6 thé dugc su
dung dé duy tri chinh xéc toc do ciia may duoc
truyén dong trong pham vi 0,1%, khong phu
thudc vao tai, so véi kha nang diéu chinh téc
d6 co thé c6 voi dong co khong dong bo 16 to
10ng séc cam g toc do cb dinh thong thuong,
khi str dung bién tan tc do dong c6 dugce diéu
chinh c6 thé thay d6i toi 3% tir khong tai dén
day tai.

Do c6 nhiéu loi thé, hau hét bién tan c6
thé diéu chinh ngay nay déu sir dung diéu ché
d6 rong xung (PWM) dé tao ra dién ap, dong
dién va tan sé dau ra thay doi.

3. CHI PHI LAP PAT BQ PIEU KHIEN
THAY POI TOC PO SU DUNG BIEN TAN

Chi phi lip dat bo bién tan diéu khién
thay doi toc do bang bién ddi tan sb 13 tuong
dbi dat. Chi phi dao dong tir 5 triéu dong cho
dong co 5kW va 300 triéu dong cho dong co co
cong sudt trén 200kW. Chi phi ting manh doi
v6i cac phién ban co cong sudt 16n hon. Gia
bién tan moi nhét phy thudc vao nhidu yéu t6
nhu loai bién tan, cong suét, thuong hiéu.

Bdng 1. Bang so sanh gia ban cdc logi bién tan cua cdc hdang cong nghé

Tén bién tan Loai bién tin Cong suit Gia (VND)
iCTh\r;giz‘zeIfn Electric  Altvar| v ior khong cam bién | 5.5-30kW | 12,000,000 — 35,000,000
Mitsubishi Electric M700 Vector khong cam bién | 5.5 — 30kW 13,000,000 — 36,000,000
Fuji Electric G7S Vector khong cam bién | 5.5 — 30kW 12,000,000 — 35,000,000
ABB ACS880 Vector khong cam bién | 5.5 — 30kW 13,000,000 — 36,000,000
Yaskawa GA800 Vector khong cam bién| 5.5-30kW 14,000,000 — 66,000,000
Yaskawa L1000 Vector khong cam bién | 1.5-315kW 24,000,000 — 500,000,000
Hyundai Elevator HY V-VT Vector khong cam bién| 5.5-30kW 11,000,000 — 34,000,000
Inovance IVS-H Vector khong cam bién| 5.5-30kW 10,000,000 — 33,000,000
Chint NTD Vector khong cam bién | 5.5 — 30kW 8,000,000 — 31,000,000
MacroTech MVT Vector khong cam bién | 5.5-30kW 9,000,000 — 22,000,000
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Thoi gian lap dit b truyén dong bién
tan mat 1070 gio lao dong, tuy thudc vao quy
mo va do phirc tap cua hé thong; tuy nhién, thoi
gian hoan vén dao dong tir vai thang dén duéi
3 nam dbi véi cdc mau dudi 180kW. M&i bd
truyén dong bién tin c6 thé truyén dong cho
nhiéu hon mot dong co; do dé chi phi c6 thé
duoc tinh gdp chung lai. Ngoai ra, khoan tiét
kiém tur viéc giam chi phi cho cong tac bao tri
va nang cao tudi tho thiét bi gop phan dang ké
vao viéc hoan von nhanh chéng va tiét kiém
dai han. Do cong nghé hi¢n dai luén phat trién,
nhiéu cong ty san xuat thiét bi dién dua ra cac
wu dii tai chinh dé giam chi phi lip dit bo
truyén dong bién tan.

Chi phi danh cho mot dong co co thé
diéu chinh thay d6i tbc do tuy thudc vao cac
tinh ning cu thé va do bén. Chi phi cho mdi kW
giam dang ké theo kich thudc.

4. TIET KIEM NANG LUQNG THONG
QUA PIEU KHIEN THAY POI TOC PO
BANG THIET BI BIEN TAN

St dung hé théng diéu khién thay ddi
toc do bang bién tan 1 cach t6t nhat dé giam
muc ti€u thu nang lugng cua dong co di¢n.
Muc tiéu thu nang lugng cua dong co dién
chiém téi 75% tong muc tiéu thu niang luong
ctia nha may. Theo thong ké, khoang hai phan
ba dong co van hanh trong cong nghi¢p dugc
st dung 1am quat va may bom c6 téc do quay
khong ddi [3]. Mot thay d6i nho vé tée d6 quay
c6 thé tao ra sy thay doi ddng ké vé murc tiéu
thu ning luong [4]. Sir dung hé thong truyén
dong bién tan mang lai co hoi tiét kiém khoang
15+40% nang luong va kéo dai tudi tho thiét
bi bang cach cho phép khai dong va dimg may
nhe nhang [4].

Luong ning luong ma dong co tiét kiém
duoc khi lap dat bd truyén dong bién tan c6 thé

dugc tinh todn theo cong thirc thuc nghiém (1)
hodc (2) [6]:

AW, =nP-0,746'T, 'k, (1)
AW, =(1-k, 2)-100% (2)
Trong do:

. kﬂgt— Hé s ti 16 phﬁn tram tiét kiém
nang lugng lién quan dén phan tram nhat dinh
cua viéc giam toc do;
T,. — S gior str dung trung binh hang nam;
*n— S6 luong dong co;

*P—Cong suét cua dong co, kW.

Chi phi tiét kiém hang nam do tiét kiém
duoc nang luong di¢n co thé dugc tinh bang
cong thuc [4]:

AC, = AW,.c (dong) (3)

Thoi gian hoan von 1 ham cia chi phi
gia tang khi dau tu dua h¢ thong bién tan vao
van hanh chia cho khodan tiét kiém dién nang
hang ndm khi str dung bién tan trong mot ndm
cu thé. Do do, thoi gian hoan von cé thé duogc
biéu thi bang todn hoc tir phuong trinh sau:

— Vet (13
Tinw = ACq. (nam) (4)

Trong do: V — Chi phi gia tang khi dau

tu dua hé théng b1en tan vao van hanh.

Céc nghién ctru di chi ra rang, viéc thay
thé cac dong co thong thuong bang cac dong co
¢6 thé diéu chinh tdc do trong cac g dung phu
hop s& tiét kiém duoc 41% ning lugng duoc st
dung tai cac xi nghiép cong nghiép. Mtrc tiéu
thy dién thyc té giam nhiéu hon mirc glam toc
do dong co, do do, khoan tiét kiém co thé tich
lily nhanh chéng. Giam 10% téc do dong co
s& dan dén giam 27% mirc tiéu thu nang luong
dién [4].
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5. KET LUAN

B truyén dong thay doi toc do st dung
bién tan 12 phuong tién dang tin cdy va tiét kiém
chi phi dé kiém soat toc d6 cua dong co dién.
Viéce lap dat bo truyén dong toc do thay doi st
dung bién tan trén cac hé théng truyén dong
dong co dién gitp cai thién hi¢u qua van hanh
ctia hé thong va tiét kiém mot luong 10n ning
luong dién. Chung it doi hdi phai bao tri, cung
cap kha nang kiém soat hiéu qua ning luong
nhat, c6 dong dién khdi dong thap nhét so véi
bat ky loai thiét bi khoi dong nao, giam tng
suit nhiét va co hoc trén dong co va day dai.
Ngoai ra, chiing bao vé dong co trong khi van
duy tri qué trinh hoat dong, gidm hong bom do
hién tuong rd bom va giam bao tri duong ong
va van. Ap dung b truyén dong tdc do thay doi
cho hé thdng dién xoay chiéu cao ap va khi nén
mang lai co hoi tuyét voi vé giam muc ning
luong tiéu thy. Bo truyén dong téc do thay doi
sir dung bién tan 1a mot tiy chon dé phu hop
Vi tai yéu cau, do d6 tiét kiém niang luong va
cai thién chi phi kinh té cia dong co.+
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LILAMA 10 — Hon 40 nim khiing dinh vai tro chii luc
trén cac cong trinh nang lwgng quoc gia

on bon thap ky dong hanh ciung nganh
Hnéng luong qudc gia, Cong ty Co phan

LILAMA 10 d khang dinh vi thé 1a mot
trong nhitng luc lwong nong cbt cua nganh co
khi — 1ip méay Viét Nam. Dau chan cua nhiing
“nguoi linh 40 xanh” LILAMA 10 in dam trén
hau hét cac cong trinh thuy dién trong diém qudc
gia, tir cong trinh thé ky Hoa Binh dén Son La,
Lai Chau, laly mé rong va hang loat du an nang
luong quy mé 16n trong nudce, qubc té. Do khong
chi 14 hanh trinh lao dong bén bi, ma con 1a khat
vong truong ton cung dong chdy phat trién cua
dat nude.

Diu 4an khéi ngudn tir cong trinh thé ky

Nam 1983, Xi nghiép Lién hop Lap may
s6 10 — tién than ciia Cong ty C6 phan LILAMA
10 — duoc thanh 1ap v&i mot st ménh déc biét:
thi cong lap dit toan bd 8 t6 may cua Nha may
Thuy dién Hoa Binh. Day 1a cong trinh thuy dién
16n nhat Viét Nam va Dong Nam A thoi diém do,
c6 cong suat lap may 1.920 MW, san luong dién
binh quan hang nam 8,6 ty kWh.

Trén dong song Pa dir doi, hang van k¥
su, cong nhan da lam viéc lién tuc ba ca bbn kip,
d6i mat véi mudn van khé khan vé diéu kién thi
cong, k¥ thuat va an toan. Ngay 31/12/1988, t6
may dau tién phat dién, mo ra mot thoi khéc lich
str. Dén cudi nam 1994, Nha may Thuy dién Hoa
Binh hoan thanh, tré thanh biéu tugng cua tri tug,
ban linh va tinh thdn cdng hién vi “dong dién
ngdy mai cia T6 qubc”. Trong thanh cong Ay,
LILAMA 10 da dat nhiing vién gach nén méng
dau tién cho hanh trinh phat trién bén bi subt hon
40 nam.

Khic trang ca trén nhirng cong trinh nang
lwgng quoc gia

Tir Hoa Binh, LILAMA 10 tiép tuc hién
dién va gitr vai tro chu lyc tai hang loat dy an thuy
dién 16m: Vinh Son, Yaly, Sé San, Hudi Quang,
Ban Chat, Son La, Lai Chau... O mdi cong trinh,
d6i ngii k¥ su, cong nhan cuia LILAMA 10 déu dé
lai ddu 4n bi“ing chét luong, tién do va tinh than
trach nhiém cao nht.

Tai Nha may Thuy dién Son La — cong
trinh thay dién 16n nhat Pong Nam A véi cong
suat 2.400 MW — LILAMA 10 d hoan thanh
lap dat ca 6 to may sém hon ba nim so voi Nghi
quyét ciia Qudc hoi. Pay 1a minh ching rd nét
cho nang lyc vugt trdi, ban linh thi cong va kha
nang lam chu cac du an thuy dién quy mo dac biét
16n cua doanh nghiép co khi — lip may Viét Nam.

Tiép d0, tai Dy an Thuy dién Lai Chéu (3
t6 may, tong cong suat 1.200 MW), LILAMA 10
dam nhiém cac goi thau gia cong ché tao két cau
thép, lap dat thiét bi co khi, thiét bi dién va diéu
khién tu dong. Pay 1a cong trinh thuy dién 1on
cudi cing trén dong chinh song Da, dong thoi 1a
du an da muc tiéu mang tim qudc gia, duoc cac
k¥ su Viét Nam ty chii tir quy hoach, thiét ké dén
thi cong va van hanh.

Khang dinh ban linh tai Hoa Binh mé rong

Nim 2025, LILAMA 10 tiép tuc khang
dinh vai tro chu luc tai Dy an Nha may Thuy di¢n
Hoa Binh mé rong — cong trinh trong diém qubc
gia voi quy md 2 to mdy, tong cong sudt 480 MW.
Doanh nghi¢p duogc giao thuc hién nhiéu hang
muc k¥ thuat then chdt nhu 1ap dat két cdu thép,
tuabin — may phat, ha dit rotor, runner va céc td
hop co khi quan trong.
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DOANH NGHIEP - DOANH NHAN

Trong diéu kién dia chat phuc tap, thiét
bi siéu trudng siéu trong va yéu cau an toan tuyét
d6i, LILAMA 10 da thé hi¢n ban linh cua don
vi thi cong co khi hang du. Sang 19/8/2025, T6
may s6 1 chinh thirc hoa ludi dién qudc gia som
hon ké hoach hon mot thang — mdt cot mbc mang
¥ nghia chién luoc trong bdi canh an ninh nang
luong dang 13 van dé cap thiét.

Tiép d6, ngay 7/10/2025, LILAMA 10
hoan thanh lip dat rotor T6 may sb 2, v6i trong
luong hon 600 tan, md dudng cho giai doan chay
thtr va van hanh trong thang 12/2025. Nhiing
mdc k¥ thudt quan trong nay tiép tuc khang dinh
nang luc 1am chu cong nghé va té chie thi cong
cua doanh nghi¢p Viét Nam.

LILAMA 10 tié}? tuc khcfng dinh vai tro chu luc
tai Du an Nha may Thuy dién Hoa Binh mo
rong — cong trinh trong diém quoc gia.

Chinh phuc cong nghé méi trong cac du an
niang lwgng hién dai

Tai Dy an Thuy dién laly mo rong (360
MW), LILAMA 10 dam nhiém vai tro nha thau
thi cong chinh, hoan thanh xuét séc cac hang muc
lap dit thiét bi co khi — thity lyc, két cau thép va
tich hgp cong ngh¢ hién dai. Déc bi¢t, phuong an
t6 hop ddng thoi rotor cho ca hai to may da glup
du 4n phat dién som hon 18 ngay, riit ngin tién do
khoang ba thang so voi thong 1€.

Khong dung lai ¢ thi truong trong nudc,
LILAMA 10 con ghi dau an tai nhiéu cong trinh

qudc t& nhuw Nam Theun 1 (Lao), Sendje (Guinea
Xich dao), Snowy 2.0 (Uc), du 4n hydrogen xanh
tai Ptrc... Su hién dién nay cho thdy ning luc
hoi nhap, 1am chi cong nghé va vi thé ngay cang
nang cao cua co khi — lap may Viét Nam trén
truong quoc té.

Bén canh thuy di¢n, LILAMA 10 dang
khéng dinh nang lyc tai cac dy an nang luong
hién dai, tiéu biéu 1a Nha may dién Nhon Trach
3 va 4 — dyu an dién khi LNG tién phong tai Viét
Nam véi tong cong suat 1.500 MW, von dau tu
1,4 ty USD. Vi¢c ting dung cong nghé don truc
tién tién hang dau thé gisi dat ra yéu cau rat cao
vé trinh do ky thuat va t chire thi cong.

Ngay 5/2/2025, Nha may Nhon Trach 3
hoa luéi dién qubc gia, danh ddu bude tién quan
trong cua nganh dién khi Viét Nam va kh?mg dinh
uy tin, thuong hi¢u LILAMA 10. Song song do,
doanh nghiép ciing 1 nha thau chu luc tai Du 4n
Nhiét dién Quang Trach 1(1 403 MW), gép phan
bao dam tién do cung cap ngudn dién quan trong
cho hé théng qudc gia.

Noi lure bén virng va khat vong twong lai

Khong chi thi cong, LILAMA 10 chu
trong dau tu chidu sau vao nang luc ché tao. Nha
may két cdu thép tai Hai Duong véi cong suét
12.000 tan/nim, dy kién nang 1én 15.000 tin/
nam, dugc trang bi day chuyén hién dai, dap tmg
yéu cdu ngdy cang cao cua thi trudng trong nudc
va quic té.

Ding sau nhimg cong trinh vi dai 13 16p
16p can b, ky su, cong nhan tan tuy, sang tao, ndi
dai truyén théng “Poan két — Sang tao — Ban linh
—Khat vong”. Vi phurong cham “An toan — Chat
luong — Tién d6”, LILAMA 10 dang huéng téi
giai doan phat trién méi, tiép tuc gitr viing vi thé
dan dau trong linh vic lip may — ché tao va m&
rong thuong hiéu trén trudng qudc té. <

PV
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