‘ ~ THELE
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 Viét Nam 1a co quan béo chi thyc hién ngdn luan - 1y luan ctia Téng hoi Co khi Viét Nam, dong thoi 1a t1eng
n6i, kénh thong tin chinh théng cua nganh Co khi Viét Nam. Tap chi cung con la dién dan nghlen ctru khoa hoc cua céc nha quan
ly- Khoa hoc- chuyen gla-nghlen cuu sinh, hoc vién cao hoc, ... trén ca nuéc, do d6 da duoc Bo Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn qudc té doi voi xudt ban pham ‘nhiéu ky) va Hoi dong Chirc danh Gido sw Nha nieée céng nhdn 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 cua Nha nudc va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong bb cong trinh khoa hoc, két qua nghién ctru va chuyén giao cong
ngh¢, chuyén dé khoa hoc va cong nghé c6 ham luong khoa hoc va gia tri thuc tién cao ciia nha quan ly-khoa hoc-chuyén gia, giang
vién, nghién ctru sinh, hoc vién cag hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi cling con 1a noi
cong bo nhirng phat minh, sang ché, két qud, thanh tich, dién hinh tién tién trong hoat dong nghién ctru khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc tdi dong dao ban doc.

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

Tap chi Co khi Viét Nam nhan cong bd cong trinh khoa hoc/ dang bai bao 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 (bdn in g1ay)
gom: 'Co khi Ché tao mdy, *Co khi Quoc phong, 3Co khi Giao thong, iCo khi Nong—lam nghlep, 5Co khi Xdy dung, °Co khi Thiy san,
"Co khi Pia chat, *Co khi Hoa chdt, *Co khi Bdo qudn ché bién nong Lam thity san, "Co khi Péng co dot trong, "'Co khi O t6 - May kéo,
2Co khi May thity khi, *Co khi Céng nghé nhiét lanh, '*Co khi mdy nang lheong, ’5C0 khi Cong nghé dét, "°Co khi Cong nghé cat may,
"Co khi Co-dién tir, 8Co khi K3 thudt hé thong céng nghiép, *Co khi dao tao nguén nhan hec va nghién cieu chuyén giao.

3. Thé 1¢ vé cong bd cong trinh khoa hoc/ diing bai bio khoa hoc trong nganh Co khi va lién quan dén Ilinh vie Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bao khoa hoc khi dwgc ding trén Tap chi Co khi Viét Nam phaii
ddam bdo cac yéu cau, nhu sau:

3.1. Yéu,cﬁu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai la két qua nghién ctru goc;
bai bao tong quan hodc bai vict thong tin khoa hoc (short communications).

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

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

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

3. Tom tt bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao 2dm c6 tir khoa tiéng Viét va tiéng Anh, déi véi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phéap nghién ctru.

6. Ket qué va thdo ludn (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 thao dugc soan trén may vi tinh, str dung Unicode, kiéu chir Time New Roman, c& chit 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, can 18 trai phal moi bén: 3 cm, cdn 1 trén dudi: 2,5 cm, ché d6 18: “Justlﬁed” Dung luong moi
bai bao khoang 1.600-2.500 tur. Cac do thi, hinh va anh can trinh bay 10 rang.

Céc thuat nglr khoa hoc néu chua dugc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Cac ky higu viét tit cin phai giai
thich khi xuét hién 1an diu.

Tht tw bang va hinh dugc danh sé theo trinh tu trong bai, khong danh theo thir tu dé muc. Khong duge viét tét cac tidu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh v& du'oc ghi bén duéi hinh. Chu thlch in nghleng

Chi co nhung tai liéu duoc trich dan thug sy trong ndi dung baj v1et mdi dua vao phan tai liéu tham khao. Tai liéu tham
khao dugc sap xEp theo thur tu trich dan (ta1 lidy tiéng nudc ngoal duogc sap xép theo ho cua tac gla tai liu tleng Viét sap xep theo
tén tac gla) va theo trinh ty: tén tdc gid, ndm xuét ban trong ngoac don (.. ), tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bao, tén tap chi, tap, s6 (d6i vi bai bao), trang déu va trang cudi cua tai liéu. Déi voi nhung tai liéu khong co tac gla thi
xép theo chir cai cua tur déu tién cta co quan ban hanh tai liéy. Trong ban thao, & nhung nodi dung tac gia da tham khao hodc sir dung
ket qua nghién ctru tir cdc tai liéu khoa hoc khac, can danh diu bang SO (dat trong dau [.. ]) 1a s0 thur tu cua tai liéu xep 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 thio gdm 2 ban in va | ban dién tir. Khi dang ki ndp bai, cac tac gia c6 thé d& xuét 2 phan bién. Viéc
chon cac phan bién chuyén moén phu hop thudc quyeén cua Hoi dong Bién tap Tap chi Co khi Viét Nam.

3.4. Phan bién: Sau khi nhan bai viét giri dang ding voi Thé thite quy dinh cita Tap chi Co khi Viét Nam, Hoi ddng Bién tap s& gii
bai vict cho cac phan bién.

Nhung bai viét duoc chap nhén déng, cac tac gia s€ nhan duoc thu phan hdi ctia Hoi ddng Bién tap v6i thoi gian stra chita
duogc yéu cau tuy theo chat luong cua bai viét. Ban stra chita lan cudi cta tac gia s€ duogc coi 1a ban goc.

Bén thao co6 thé nop tryc tiép hodc giri qua E-mail ctia Tap chi. . ) )
Quy tac gid 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), Mai Dich, Cau Gidy, Ha Noi
Dién thoai: (024) 37 920 650 - 0985 696 263 / 0982 254 465

Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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S6 319, thing 9 nam 2024

Tap chi Co khi Viét Nam phit hanh ngay 20 thing 9 nim 2024

TOA SOAN TAP CHI CO KHi VIET NAM
S6 4 Pham Vin Ddng (trong Vién Nghién ctru Co khi), P. Mai Dich, Cau Giy, Ha Noi

PGS,TS. DUGNG VAN TAI Dién thoai: (024) 3792 0650  Hotline: 0985 696 263 - 0982 254 465
TS. PHAN PANG PHONG Email: tcckvietham@gmail.com
TS. TA NGOC HAI Website: cokhivietnam.vn / tapchicokhi.com.vn
= 2 k ok ok
PGS,TS. TRAN NGQC HIEN Giéy phép hoat dong Tap chi in va Tap chi Dién tir ciia Bo Thong tin va Truyén thong
PGS,TS. TRUONG HOANH SON S0 378/GP-BTTTT, ngay 22 thang 6 nam 2021
TS. HO TRAN ANH NGQC
Vin phong dai dién:
1. Tai TP. Ho Chi Minh: 2. Tai tinh Quéing Ninh: 3. Tai Thai Nguyén:
- PGS,TS. Bui Trung Thanh - TS. Hoang Minh Thuén - GS,TS. Vii Ngoc Pi
. . - ~ Phbn% T4.9, Nhé T, Trudong Pai hoc Cong nghiép TTdng Cao diing Cong l’:ghlép )m Xﬁy dung, ) Sé. }34 Ph\.'l Xa, TP. Thai Nguyén, tinh Thai Nguyén
THIET KE MY THUAT gg gol\(li:u;gnmi]/z'm Bao, phuong 4, quin Go Vép, ;‘):eél:ll::g%%};“?‘lnég f’809ng7 one B Quing N g‘;‘;l:hx;gooigéfifizuvn
NG AN GIANG TP. Ho Chi Minh Email: minhthuan.teckvn@gmail.com

Dién thoai: 0913 921 407
Email: teck.tphem@gmail.com

- GS,TS. Nguyén Hiru Lic

Phong 205, Nha B11, Truong Pai hoc Bach khoa,
Pai hoc Québc gia TP. HO Chi Minh,

sb 268 Ly Thuong Kiét, phuong 14, Quan 10,
TP. H Chi Minh.

Dién thoai: 0913 603 264

Email: nhloc@hemut.edu.vn

*Tap chi Co khi Viét Nam:

- In tai Cong ty C6 phan In Khoa hoc Cong nghé Ha Noi Phong vién thuong tra:
- Khuén khé 20,5cm x 28,5cm

48 wang

- Xudt ban méi thdng mot ky Dign thoai: 0913 063 747

- Gid ban 60.000 d6ng/quyén Tap chi Email: daidientcck@gmail.com
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MUC LUC
TAP CHi CO KHi VIET NAM SO 319, THANG 9 NAM 2024

NGHIEN CUU - TRAO POI (5 - 42)

1. Huynh Céng Lén, Lwong Vin Téi: Nghién ctru va thiét ké t6i wu bién dang méc cau tai
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CRTNE KEE QUA ..o
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4. Hoang Phan Binh, Pham Vin Tuin, Nguyén Vin Nam, Vwong Tién Trung,
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5. ThS. Nguyén Phan Thanh Xuén, TS. Ma Vin Viét, PGS, TS. L& Vin S§: Nghién ciru
d6 chinh xac hinh hoc trong cong nghé tao hinh gia ting da diém cho vat liéu nhom tim A
1050 HI4 dAY 1,5 MMttt ettt sttt et et e b et eeneenseenee e
6. ThS. Nguyén Manh Hung, TS. L& Quy Chién, ThS. Bui Céng Vién: Khai thic va st
dung ngudn nhan lyc dé thac day, mé rong cong tac lién két, hop tac giita nha truong voi
cac doanh nghiép ctia Khoa Co khi — Dong lyc, Truong Pai hoc Cong nghi¢p Quang Ninh...

DOANH NGHIEP —- DOANH NHAN (43-44)

— LILAMA 10 hoan thanh xuét sic lap dat Rotor td may sb 2 Thuy dién Ialy Mé rong........

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 319, thiang 9 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

Trang

10

16

21

26

33



. DANH SACH o
NHA KHOA HQC THAM GIA PHAN BIEN KHOA HQC CAC BAI BAO

KHOA HQC PANG TAI TREN CHUYEN MUC NGHIEN CUU - TRAO BOI
TAP CHI CO KHI VIET NAM, SO 319, THANG 9 NAM 2024

TT

HOQC HAM, HQC VI;
HOQ VA TEN

PON VI CONG TAC

TS. Lé Van Thao

Hoc vién KV thuat Quan su

Truong Pai hoc Bach khoa, Pai hoc Quéc gia TP. HO

2 | TS. Huynh Hiru Nghi Chi Minh

3 | PGS,TS. Lé Thanh Danh Pai hoc Kinh té TP. H6 Chi Minh

4 | TS. Ta Van Kién Truong Pai hoc Cong nghi¢p Quang Ninh
Phong Thi nghiém Trong diém Diéu khién sé va Ky

5 | PGS,TS. Nguyén Tén Tién thuat Hé théng, Truong Pai hoc Bach khoa, Pai hoc
Quéc gia TP. HO6 Chi Minh

6 |PGS,TS. Tran Vinh Hung Truong Dai hoc Phenikaa

7 | TS. Nguyén Vin S§y Trudng Pai hoc Cong nghiép TP. H6 Chi Minh

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 319, thang 9 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn




UU - TRAO DO

NGHIEN CUU VA THIET KE TOI UU BIEN DANG MOC CAU TAI TRONG
NANG 25 TAN DONG THO'I SU' DUNG PHAN MEM SOLIDWORKS BE
MO PHONG, PHAN TiCH VA KIEM CHUNG KET QUA

RESEARCH AND DESIGN OPTIMAL CRANE HOOK PROFILE WITH LIFTING
CAPACITY OF 25 TONS WHILE USING SOLIDWORKS SOFTWARE TO
SIMULATE, ANALYZE AND VERIFY THE RESULTS

Huynh Céng Lén, Lwong Van Téi
B6 mon KV thuat May xay dung va Nang chuyén, Khoa Co khi, Truong Pai hoc Bach Khoa,
Pai hoc Quéc gia Thanh phé Ho Chi Minh

TOM TAT

Co cdu ndng va can cdu cé vai tro rat quan trong trong nhiéu linh viee ciia nhiéu nganh céng
nghiép khdc nhau nhw trong cau cang, kho bdi, trong cdc nganh céng nghiép déng tau, nganh céng
nghiép thép, mét s6 phwong tién vin tdi... dé ndng va mang tdi. Trong co cdu ndang thi méc treo vit
la chi tiét rat quan trong vi no quyét dinh kha nang chiu tai an toan khi nang ha hang hoa. Cac logi
moc dwoc sw dung dua trén tung logi co cau nang hodc tung logi can cau ma chung duoc trang bi
vdo. Bai bdo nay trinh bai két qud nghién ciru va thiét ké toi wu bién dang két cau ciia mét logi méc
chiu dwoc tai trong nang 25 tan véi vt liéu dwoc sir dung 1a thép hop kim 1.2367 (X38CrMoV5- 3)
c6 do bén keo do bén nén va do bén chay €ao so voi ho’p klm hién dang duoc sur dung trong san xudt
méc ciia can cdu. Két qua tinh todn thiét bién dang két cau ciia méc dwoc kiém chirng bang viéc sir
dung phan mém Solidworks dé mé phong va phan tich.

Tw khoa: Mdy nang; Co cau nang, Moc, T6i wu héa két cau.
ABSTRACT

Lifting mechanisms and cranes play a very important role in many fields of many different
industries such as in ports, warehouses, in shipbuilding industries, steel industries, some means
of transport... to lift and carry loads. In the lifting mechanism, the hook is a very important detail
because it determines the safe load-bearing capacity when lifting and lowering goods. The types
of hooks used are based on each type of lifting mechanism or each type of crane they are equipped
with. This article presents the results of research and optimal design of the structural profile of a
hook with a lifting capacity of 25 tons with the material used being alloy 1.2367 (X38CrMoV35-3),
which has high tensile strength, compressive strength and yield strength compared to the alloy
currently used in the production of crane hooks. The results of the calculation of the structural
profile of the hook are verified by using Solidworks software for simulation and analysis.

Keywords: Lifting machine; Lifting mechanism,; Hook, Structure optimization.
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NGHIEN CUU - TRAO DOI

1. GIOI THIEU

Céc loai moc dugc su dung
trong co cau nang va nhiéu loai can cau
khéc nhau dong vai tro chinh trong viéc
nang cac vat ning trong nhiéu linh vuc,
nganh cong nghiép, gian khoan dau,
phuong tién, v.v. Hi¢u suét ctia moc phu
thudc vao murc tai ciia n6. Mac du moc
c6 thé co mic tai cao, nhung viéc moc
bi hong ¢6 nhiéu 1y do chiang han nhur
6 truc duoc st dung trong khbi moc,
hé théng chéng budc, vat liéu duoc sur
dung trong thiét ké moc, phuong phéap
thiét ké va ché tao. .

Céc loai méc dugc trang bi
cho can ciu c6 tai trong 16n thi kich
thudc va khdi luong ciia moc ciing
phai 16n va ning twong duong dé co
thé hoat dong an toan & tai trong quy
dinh. Do d6, c6 nhiéu nha khoa hoc da
tham gia vao viéc nghién ctru san xuat
moc nhu quy trinh ma chung dugc san
xuat, luyén kim lién quan dén viéc san
xut... nhim dé giam kich thuéc, chi
phi san xuat va tang tinh linh hoat trong
viéc st dung cac moc ¢o thé duoc sir
dung cho tai trong cao.

Bai bo nay trinh bay két qua
nghién ctu thiét ké t6i wu bién dang
két cau ctia moc chiu tai trong 25 tan,
nhung vat liéu st dung dé ché tao
moc tdi wu hon céc loai méc cung tai
trong dang dugc st dung phd bién
hién nay. Qua trinh thiét ké moc cau
va qua trinh phén tich méc cau vat lidu
dugc stir dung la thép hop kim 1.2367
(X38CrMoV5-3). Céc két qua nhu (mg
suét, hé s6 an toan (FOS), bién dang va
chuyén vi cling dugc thao luan.

2.COSO LY THUYET

2.1. Céc tiét dién nguy hiém ciia méc don

L =
|

Hinh 1. Cac vi tri nguy hiém cua moc don

Khi thiét ké méc don, ta can luu y dén 03 vi tri
chiu lyc nguy hiém nhat cia moc do 1a: I-1, A-A, B-B.
Trong d6, vi tri I-I thi trang thai Gng suat don gian, chi
chiu kéo nén tinh toan kha don gian. Tuy nhién, 02 vi tri
A-A va B-B thi trang thai ung sut kha phtic tap nén ta
can xem xét dén bai toan sirc bén thanh cong dé xac dinh
céc trang thai img suat ctia moc tai 02 vi tri do.

2.2. Sir dung Solidworks dé mé phéng va phan tich
bién dang két cau ciia méc don

Chién luoc duge st dung nhu mot phén cua mo
phong hinh hoc cua thiét ké trong Solidworks Simulation
1a phan tich phan tir hitu han (FEA). Phan tich phan tu
hiru han dugc su dung nhu mot phén cua phén mém md
phong phan 16n bao gom ba giai doan. Chung nhu sau:

A. Tién xir 1y: Trong tién trinh nay, ludi phan tir
hitu han cho mo hinh thiét ké duoc tao ra va cac diéu
kién bién, dac tinh vat liéu va tai trong duoc ap dung cho
mo hinh téng hop.
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NGHIEN CU’U - TRAO BOI

B. Giai bai toan: Trong tién trinh nay,
cac giai phap cho cac bai todn cho cac tai trong
va diéu kién bién gidi da cho. Cac két qua, vi du
nhu Gng suét Von Mises, chuyén vi, bién dang,
tac dong nhiét, v.v., dugc thu thap trong tién
trinh nay.

C. Hau xu ly: Trong tién trinh nay, cac
két qua dugc hinh dung dudi dang dudng dong
muc, hinh dang bién dang va biéu dd. Tién trinh
nay giup diéu tra, xac nhan va phé duyét cac két
qua.

2.3. Lwa chon vit liéu

Thép hop kim 1.2367 (X38CrMoV5-3)
dugc su dung trong nghién ctru thiét ké moc
don ¢6 céac dic tinh vat liéu sau duoc thé hién

trong Bang 1.

Bang 1. Dac tinh vdt liéu cua hop kim

bac tinh vat liéu

Hop kim 1.2367

Gi61 han chay

2.12e+009 N/m?

Do bén kéo

2.12e+009 N/m?

Mo-dun dan hdi

2.15e+011 N/m?

Hé s6 Poisson 0.28
Khéi luong riéng 7850 kg/m?
Mb-dun cit 7.9¢+010 N/m?

H¢ s0 gian nd nhiét

1.1e-005 /Kelvin

3. PHUONG PHAP NGHIEN CUU

3.1. Thiét ké mo hinh méc

Sau khi giai bai toan sic bén thanh
cong cho hai vi tri nguy hiém nhat cua

moc don, ta cé két qua trng suat nhu sau:

u u

"F FR, FRK R+y

M M
UQJr y

Trong d6, Q 1a lyc phap tuyén tai vi tri
mit cit, M, 12 m6-men udn tai vi tri mat cat, y
1a toa d¢ theo truc y cua diém can tinh ung sut
trong hé truc quan tinh chinh trung tdm ctia mat
cit tiét dién, F 1a dién tich tiét dién mat cat, k 1a
hé sb hinh dang hinh hoc cta tiét dién.

V2
k:—iILdF
FYR+y

N

Trong Solidworks Part Design, céac
thanh phan moc va khéi duoc thiét ké. Moc
va cac thanh phan ciia né dugc lap rap trong
Solidworks Assembly. Moc duge mo hinh hoa
duoc phan tich trong Solidworks Simulation.

Hinh 2. M6 hinh moc don trong Solidworks

Moéc dugc md hinh hoda trong
Solidworks Part Design. Cac dic tinh thé tich
ctia moc duoc md hinh hoa bang Solidworks
v6oi Hop kim 1.2367 (X38CrMoV5-3) dugc
hién thi trong Bang 2.
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Bang 2. Cac dac tinh ky thudt ciia moc

Hop kim Khéi lwvgng Thé tich Trong lugng riéng |  Trong lugng
Alloy 1.2367 . 3
(X38CIM oV5-3) 9.06591 kg 0.00115489 m 7850 kg/m 88.8459 N

3.2. Chia lwéi cho mo hinh moc don

Bang 3 hién thi loai ludi, loai phan tr
ludi dugc st dung trong mé hinh ludi, diém
Jacobian va giai thuat dugc str dung trong mo
phong va phan tich vo ndi hoi trong phan mém
mo phong Solidworks.

Bang 3. Mo hinh chia ludi cho moc don

Loai luéi Luéi thé tich
Loai phan tir ludi Tt dién
Jacobian diém 4

Giai thuat FFEPlus

Bdng 4. Cung cdp théng tin lui chi tiét ciia
moc don dwoc mé phong va phan tich bang
Solidworks doi véi vit liéu la thép hop kim 1.2367
(X38CrMoV5-3)

Ludi chi tit Th(‘;lz;g?éﬁg’vls'_z33)67
Loai ludi Ludi thé tich
Loai phan tir lu6i Tt dién
Jacobian diém 4

Giai thuat FFEPlus

Kich thudc phan tir 5.24417mm
Dung sai 0.262208mm
Téng s phan tir 45438
Eilléénlén nhit mong 26.378

4. KET QUA VA THAO LUAN

Cac nghién ctru md phong duoc tién
hanh trén moc cau st dung thép hop kim 1.2367

(X38CrMoV5-3) dé danh gia tinh bén virng cua
né trude tai trong dua ra cac két qua nhu tng
sudt twong duong, hé sé an toan (FOS), bién
dang va chuyén vi. Céc diéu kién thu nghiém
va két qua nhu sau:

4.1. Cac thong s6 dau vao cho md phong trén
phan meém Solidworks

Nghién ctru nay sir dung cac thong s6 dau
vao nhur sau: khéi lugng moc don 13 9.0659 kg, gia
tdc trong trudng g 13 9.81 m/s?, tai trong tic dung
tai mat cit B-B 12 25.000 kg, vat li¢u ché tao moc
don 1a thép hop kim 1.2367(X38CrMoV5-3). Két
qua md phong duoc thé hién trong cic bang 5,
bang 6 va bang 7.

4.2. Két qua mé phong

Bang 5
['Tng suét tuong Ung suét twong
Thép hop ki .
¢p hop Kim duwong Min duong Max
1.2367 1.41561e+05 2.04796e+07
(X38CrMoV5-3) N/m? N/m?
Bang 6
Thép hop kim | Chuyén vi Min | Chuyén vi Max
1.2367 2.98539e+080 1.94566e+010
(X38CrMoV5-3) mm mm
Bang 7
Thép hop kim | Bién dang Min | Bién dang Max
1.2367
(X38CrMoV5-3) 0.037966 311.928
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e

L

Hinh 5. Bién dang ciia méc don

IEEERREEE

Hinh 6. Hé so an toan cua moc don

Tir két qua mo phong, ta thdy tng suat
16n nhat va nho nhat khong khac bi¢t nhau nhiéu
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va gid trj mg suat d6 phu hop voi kha ning chiu
tai cua thép hop kim 1.2367 (X38CrMoV5-3).

5. KET LUAN

Két qua tinh toan thiét ké t6i wu bién
dang két cau ciia moc don 1a dang tin cdy vi
cac gia tri t6i thiéu va tdi da clia Gmg suit twong
duong rat nho so véi gidi han chay cia thép
hop kim 1.2367 (X38CrMoVS5-3).

1) Gia tri ung suit twong duong tbi
da ciia méc cau trong cic nghién ciu la
2,04796e+07 N/m? dbi vai thép hop kim 1.2367
(X38CrMoV5-3) co gia tri gidi han chay la
2,12¢+009 N/m?.

2) T nghién ciru nay, ching ta c6 thé
két luan rang viéc thay thé cac vat liéu truyén
thdng trong san xuit moc cau co thé duogc thay
thé bang thép hop kim 1.2367 (X38CrMoV5-3)
¢6 thé chiu duoc cung muc dinh muc va tiéu
chuan va cung cdp kha ning chiu tai 16n hon
nhiéu so véi cac loai moc khéc.

3) Viéc str dung thép hop kim 1.2367
(X38CrMoV5-3) ciing gitip giam khéi luong
va c6 thé lap vao nhiéu loai can cau va khoi
moéc khac nhau ma khong 1am thay doi thiét ké
ctiia moc. <

Ngay nhan bai: 12/8/2024
Ngay phan bién: 05/9/2024
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NGHIEN CU’U BE XUAT GIAI PHAP TAN THU NANG LUQONG
THONG QUA GIAN CHONG THUY LU'C TRONG KHAI THAC THAN
HAM LO O VIET NAM

RESEARCH TO PROPOSAL SOLUTIONS FOR ENERGY RECOVERY THROUGH
HYDRAULIC SUPPORT SYSTEMS IN UNDERGROUND COAL MINING IN
VIETNAM

Pinh Vin Chién, Nguyén Khic Linh, Ping Vii Dinh
Khoa Co - Bién, Truong Pai hoc Mo - Dia chat

TOM TAT

Trong chu ky lam viéc cua lo cho, dudi dap lwc mé lam cho xa néc ciia gian chong ha thap
theo thm gian. Khi 6, dung dich nhii twong dp sudt cao trong cét chong sé drge thao ra mét phan
chay vé dwong dau héi qua van an toan lam giam tdi cho thiét bi chong. Méi chu ky lam viéc cot
chong bi co ngan trung binh khodng 4080 mm, twong g véi heong dung dich nhii twong ap sudt
cao ddy ra ngoai. Pay la lwong dung dich khéng 1om, tuy nhién véi viéc sir dung 80 dén 150 gian
chong trong mot 16 cho thi long dung dich nhii tiwong dp sudt cao bj day ra khoi ¢t chong ciia toan
16 cho trong mét chu ky la déang ké. Hién nay, lwong dung dich nhii twong ap sudt cao dwoc xd truec
tiép vao dwong dau hoi gdy lang phi nang lwong. Do do, nghién civu ndy thuc hién cac céng viéc
nham dwa ra giai phdp tan thu hiéu qua lwong dung dich dp sudt cao bo phi tir cét chong khi gian
ché'ng lam viéc trong lo cho ma van dam bdo an toan cho nguoi lao dong, cdc thiét bi va linh kién
ciia hé thong.

Tir khéa: Gian chong; Khai thac ham 1o; Sap 16; Nang heong.
ABSTRACT

During the longwall working cycle, the roof beam of the support hydraulic system gradually
lowers over time due to under mine pressure. As a result, the high-pressure emulsion solution in
the prop column is partially drained and flows into the oil return line through the safety valve. This
reduces the load on the prop device. With each working cycle, the hydraulic cylinder shrinks by an
average of 40 to 80 mm, corresponding to the amount of high-pressure emulsion solution pushed out.
While the amount of this solution may seem small, when considering the use of 80 to 150 hydraulic
supports in a longwall, the total amount of high-pressure emulsion solution pushed out in one cycle
is significant. Currently, this solution is discharged directly into the return oil line, resulting in
wasted energy. Therefore, the purpose of this study is to propose a solution for effectively recovering
the wasted high-pressure solution from the hydraulic cylinder during the longwall support system's
operation, while also ensuring the safety of workers and equipment systems.

Keywords: Hydraulic support; Underground mining, Collapse; Energy.
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1. PAT VAN PE

Trong twong lai, ngudén ning lugng
ngay mdt can kiét, di kém vdi viéce tiéu thy nang
luong s& gay 6 nhiém moi trudng. Vi vy, viéc
nghién ciru giai phap dé tiét kiém nang luong
dam bao an toan trong qua trinh khai thac than
1a huéng di dung din, bén ving va hop 1y cia
nganh than. Xu hudng khai thac than trong thoi
gian hién nay va tuong lai da phan ap dung cong
nghé khai thac than ham 16 [1, 2, 3]. Qua trinh
khai thac co ban gom chdng giir, khu than va
van tai. Trong do, viéc chéng dd 10 nham dam
bao khoang khong gian lam viéc an toan cho
ngudi va thiét bi. Theo tién do tién guong 10
cho, dién 19 tran s& dugc chéng gilr kip thoi
theo chu ky khau va phai dam bao hai nhiém vu
chinh:

- Chong gitr va dicu khién ap luc da vach;

- Phyc vu viéc pha hoa va che chin dét
da pha héa khong roi vao khu vuc lam viéc.

Pay la cong viéc rat vat va, chiém s
luong lao dong 16n (co thé chiém t6i 60% khoi
lugng cong viéc néu sir dung cot chong don).
Viéc chong d& 10 c¢6 thé thuc hién bang cach
str dung cot chdng két hop véi cac xa noc bang
kim loai, gi4 d& nhu: gia chong va gian chdng
thuy luc tu di chuyén. Trong d6, & cic mo than
ham 16 ¢ Viét Nam va trén thé gii hién nay
dang dan tién toi ap dung gian chéng co gidi
hoa tu di chuyén.

Duéi sy hoat dong cua 16p dat da vach,
gian chéng thity Iuc co gidi hoa co co ché 1am
viéc nhu sau [3, 4, 5]: Trong Hinh 1, chét long
cao ap duoc cung cap tir tram bom dén cac thiét
bi tiéu thu nho cac 6ng dan va duge diéu khién
bang van thuy luc 2 (van 4/3). Bé tao luc chong,
ban dau gat tay diéu khién ctia van sang vi tri A.
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Chat 16ng thuy lyc di qua van mot chiéu 3 va di
vao khoang duéi ciia cot chong 1, ning xa noc
cua giém chbng ap vao da vach tao luc chong
ban dau, khi 4p sudt chéng dat gia tri P, (4p
suit chdng ban dau) gat van vé vi tri cii (vi tri
O) Sau mot thoi glan chéng (T,), dudi su sup
d6 ctia da véch, ap suit trong cot tang dan dén
diém P , (Hinh 2). Luc nay, ap suét trong cot da
vuot ngudng cho phep clia van an toan va bt
dau xa bot chat 1ong vé duong thap ap lam cho
ap suat trong cot glam xuong dén P,. Chu ky
nay dién ra lién tyc dén hét thoi gian 1am viée
TZ’ sau do gat van 4/3 sang vi tri B ha cot dé
tién hanh di chuyén gian chéng voi thot gian xa
laT,. Tiép theo di chuyén gian chéng vé phia
guong 10 va két thac chu ky 1am viéc cia gian.

Caa dp

Todp dp

Hinh 2. Chu ky lam viéc cia c¢ét chong thity liec

trong lo cho [2, 3]
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Trong hinh 2: T - Thoi gian hoan thanh
mot chu ky chong, T, - Th01 gian ap luc chong
ban dau ting dén gia tr1 lam vi¢c cua van an toan;
T, - Thoi gian van an toan 4 1am vigc; T, - Thoi
gian thu cot chéng; T, - Thoi gian di chuyen
gian; T, - Thoi gian tao luc chdng ban dau.

Qua do, ta théy rang c6 mot luong chat
long ap sudt cao nhat dinh trong thoi gian T, da
chay vé duorng thap ap, didu nay s& gy ra su
lang phi néu chung ta khong c6 giai phap thu
hdi hodc tan dung duoc ngudn ning luong nay.
Vi vay, viéc nghlen ctru tinh toan thu hoi ap
suat cao cua cot chong trong qua trinh lam viéc
duoc xem 12 cén thiét.

2. NOI DUNG NGHIEN CcUU

2.1. Nghién ciru sw hinh thanh niang lugng
cua qua trinh khai thac than trong 10 chg

Dé khai thac mot tan than trong diéu
kién khai thac than ham 10 cta bé than ving
Quéng Ninh, trung binh ¢6 t6i 6 + 11 tin dat da
bi sup d6. Nhu vay, hang niam c6 t&i 200 + 500
triéu tn dat d4 bi dich chuyén (sup d6) & cac 1o
cho tai vuing mé Quang Ninh. Trong qua trinh
dich chuyén cua da vach nhu vay, da tao ra mdt
lugng 16n nang lugng duoc gidi phong.

Pé lam 1 qua trinh nay, tién hanh khao sat
dién bién ap luc mo trén pham vi khai thac, qua
trinh nay dugc thé hién qua so do sau (Hinh 3):

Lép dé co
ban

Pa vach
trwe tiép

Via than

Neén 1o

Ving 5 [Ving4 [Vang3 [Ving2 [Vangl Viing

Hinh 3. So do twong tdc ciia gian chéng va vach

Trong do:

- Vung 1 1a ving 4p lyc tinh trong khi
than (vung ap luc nguyén sinh).

- Vung 2 1a vung ap luc tya trudc guong
khai thac. D6 day cua ting cang 16n thi ving 2
cang rong;

- Vung 3 1a vung &p luc tua cua dé vach
lén gian chéng, & day cac thong sé chinh vé
trang thai cia n6 cé thé duoc xac dinh béng
cach do truc tiép ap suat trén cot chong.

- Vung 4 la vung khong gian da khai
thac, xay ra hién tuong sup do truc tiép phia sau
khi dich chuyén gian chdng theo 10 cho.

- Vung 5 1a mot phan ctia khong gian
khai thac, ving nay c6 ap luc duoc thiét lap lai
& trang thai can bang.

Do su dut giy cta dat da vach trong quéa
trinh khai thac 10 chg, mot lugng thé nang W nhat
dinh dugc giai phong, gia tri cua n6 khac nhau
dua trén sy sap 16 ctua dét da tai vung khai théc.

Trong truong hop tong quat, cin bang
nang lugng cho khu vuc dang khai thac cua 10
cho ¢ thé dugc biéu dién dudi dang phuong
trinh nang lugng nhu sau [2]:

W=W +W,+W,+W,+W, (1)

Trong do: W la biép thién thé ning &
vung 1, day la vung can bang, trang thai ng
suat trén dat da 1a khong doi, sy bién thién ning
luong nay nho, do d6 c6 thé bo qua khi tinh
toan; W, lf:i nang luong sinh ra tai vung 2 gay
nép cac bién daqg tr}rdc guong khai thac; W, 1a
thé nang cua khoi dat da trén vach tac dung 1én
gian chong; W , la nang lgong tiéu hao cho qua
trinh ro1 rac hoa va sup do cua vach; Wi la nang
lugng danh cho vi¢c nén cac da bi sup do ¢ vung
da khai thac dé tién t6i thiét lap trang thai can
bang méi, & ving 5 ciing nhu viing 1 bién thién
nang lugng nay tuong dbi nhé nén cé thé bo qua.
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Vung 1 va ving 5 do ap luc dit da dugc
xem 13 6n dinh, do d6 khong c6 su chuyén dich
vé nang lugng hodc néu ¢ thi twong ddi nho,
nghiala W =0 va W, = 0. Vi thé, nang luong
danh cho sap 16 da vach duogc tinh nhu sau [2]:

W,=W-W,-W, )

Néu thoi gian cta chu ky khai thac t — oo
thi tong thé nang do khdi dat da trén vach sinh
ra trén vung khai thac dugc xac dinh theo cong
thure sau [2]:

W=H.L .L,.y.g.cosa 3)

Trong do: H - B¢ day cua da vach cé
thé dich chuyén (sup dd) sau khai thac, m; L,
- Chiéu dai cua 10 chg, m; L,- Chiéu rong cua
10 cho, m; v - Khoi luorng riéng cua dat d4 trén
véach, tin/m?; g - Gia tde trong truong, m/s?; o, -
La gbéc nghiéng via, do.

Vung 2, 3 dugc quan tim nhiéu nhét
trong cac vung dang dugc xem xét va chung cod
quan hé mat thiét v6i nhau, vi cac thong sO cua
n6 ¢6 thé duogce xac dinh chinh xéac bang ap suét
ctia chét 16ng 1am viéc trong khoang piston cia
cot chdng thuy luc. Do vay, nang luong sinh ra
do sy ha thap cua da vach trén gian chéng co
thé xéac dinh theo cong thirc (4), [2]:

Trong do: p, - Ap suit trong khoang
piston cua cot chéng thuy luc, MPa; n_ - S6
luong cot chong trong 10 cho; S, - Budc di
chuyén cua 10 cho, m/chu ky, D Du’orng kinh
khoang piston ctia cot chong thuy lyc, m; L, -
Chiéu dai ciia 16 chg, m; L,- Chiéu rong ctia lo
chg, m; t - Thoi gian lam viée cua gian chong
thuy luc trong mot chu ky, h; Q - Ning suét ctia
16 cho, tan/h; G - Khéi luong than dugc khai
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thac trong mét chu ky khéu, tan; n, - Hi¢u sut
cua sy chuyén doi nang lugng, n, = 0,99.

T cong thic (4), ching to rang co
thé thu dugc mot ning luong co gia tri la W
tur sy chuyen dich ctia dat da vach thong qua
gian chéng thiy luc va tan thu n6 dé sir dung
lam ngudn ning lugng cung cap cho bom kiéu
piston, két qua 1a dung dich nhii tvong thp ap
dugc ting ap 1én ap suit twong duong véi ap
sudt bom chinh cua hé théng mot cach hiéu
qua.

2.2. D¢ xuit giai phap thu hoi dung dich nhii
twong ap suit cao

H¢ thong thuy lyc cua gian chéng cai
tién (Hinh 4) dugc bd sung thém van 5 (van
3/2), bom 8, van mot chiéu 6 va 7.

Viéc diéu khién gian chéng duoc thuc
hién twong ty nhu gian chéng thong thuong.
Tuy nhién, gian chong cai tién khac biét & chd:
trong qué trinh 1am viéc cta gian chdng thiy
luc, khi 4p suat trong khoang dudi piston cot
chéng dat dén ngudng cho phép thi van sb 5
lam viéc (van an toan 4 chi lam viéc khi cum
thu hoi nang luong gip su cd), tir d6 dong dung
dich nhii trong cao ap dugc diy vao khoang a
cua bom. Luc nay, dudi su chénh 1éch vé luc
trén piston 9 1am né6 di chuyén xudng dudi, do
d6 ap suét trong khoang b ting 1én dat dén gia
tri dat ctia bom, liic nay van mot chiéu 7 mo ra
va chét 1ong cao ap di tir khoang b vao dudng
cao ap cua hé thong. Khi ap suét trong cot giam
xudng dudi ngudng an toan thi van 5 duoc day
vé vi tri ban dau, déng thoi 16 xo0 10 déy xilanh
8 1én phia trén ddy chét 16ng trong khoang a ra
ngoai, ddng thoi chat 1ong duoc rat vao khoang
b tiép tuc chu ky lam viéc méi.
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Cao ap

Thép éE i [

Hinh 4. So' do thity liec b6 sung cum thu hoi
nang luong

Thé tich dung dich nhil tuwong dugc
thoat ra trong mot chu ky lam viéc cua thiét bi
chbng duogc xac dinh theo cong thirc (5):

D’

Vv =Z"c.[ 5

=k )

Trong do: D, - Duong kinh piston c¢ot

chong thuy lyc, mm; L - Hanh trinh ha thap
ctia cot chdng trong mot chu ky, mm.

Luong thé tich dung dich nhii twong
duge di vao bom dugc biéu dién thong qua
cong thirc sau:

V.=V, (6)

Tir d6, hanh trinh dich chuyén piston
cua bom duoc xac dinh nhu sau:

D2

La Dz' c

(7)

V6i: V- Thé tich dung dich nhii tuong
di vao khoang a ctiia bom, mm’; D, - Dudng
kinh piston cua khoang a, mm; L - Hanh trinh
dich chuyén cua piston trong khoang a, mm.

DPé bom lam viée dugc thi lyc ddy do
chénh 1éch 4p suét giita khoang a va b phai thoa
man diéu kién sau:

F - F,
AF=—_"%>0 (8)
n
zD? zD;]
a 'pb
Suy ra: AF = 4 4 >0
n
p. . D,
hay—“Z—’; 9
pb Da

Trong do: p, - Ap suit khoang a (MPa),
ap suit ndy bang véi ap suat 1am viéc cua cot
chbng p, = 38,2 MPa; p, - Ap suét khoang b
(MPa), 4p suat nay bang voi ap suat cua tram
bom p, = 31,5 MPa; D, - Duong kinh piston
ctia khoang b, mm; 1 - Hé sb hiéu suat chuyén
d6i nang luong co khi, thuy luc.

Luong thé tich dung dich nhil héa bom
vao hé thdng dugc xac dinh theo cong thirc sau:

2
_ D,

v, =V,

1

L,onz (10)

Thay (7) vao (10), ta duogc:

xD} D?
Vlh: 4b.D_c2.Lc.n.Z (11)

Thay (9) vao (11), ta dugc:

2
Vth=M'&'Lc'”'Z (12)
4 p,

Véi: L, - Hanh trinh dich chuyén cua
piston trong khoang b (mm), v6i L, =L _; n - S6
gian chong st dung trong 10 chg; z - SO cot
chdng trong mot gian chdng.
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3. THAO LUAN VA KET LUAN

- Thong thuong, trong mot 16 cho céd
khoang 80 dén 120 gian chéng lam viéc dong
thoi, mot gian co tir 2 dén 4 cot chdng va mot
cdt c6 dudng kinh trong ctia than xilanh 1a 200
dén 400 mm. Qua nghién ctru v6i cac loai gian
chéng thi trung binh mot chu ky chdong, cot
chéng ha thip xudng 40 dén 80mm tiy thudc
vao diéu kién dia chat cta noi ap dung. Két
qué cho thay lugng chat 1ong ap suat cao mat
di trong mot chu ky chong ciia 16 cho 14 rat 16m,
gy lang phi ning luong néu khong duoc tan
dung.

- Viée cai tién thiét bi chéng duoc
nghién ctru dé tang kha nang thich (mg va nang
cao hiéu qua lam viéc, nang cao an toan, tan thu
nang lugng. Do vay, viéc thu hdi niang luong
thong qua hoat dong cta gian chdng dugc xem
1a giai phap doc dao, c6 thé phat trién va su
dung trong thuc té khai thac than ham 10.

- Viéc str dung dung dich nhii twong ap
suét cao xa ra tir cot chong dé 1am ngudn ning
luong dan dong, day duoc xem la giai phap thu
dugc nhiéu ning luong, khac véi viéc dau ndi
né truc tiép vao duong cao ap ciia hé thong nhu
duoc dé cap trong nghién ctru [5].

Tt nhitng nghién ctru phan tich ¢ trén,
ta c6 thé dua ra cac két luan sau:

- Viéc tinh toan ap luc mé 1én thiét bi
chéng 1a cong viée rat phirc tap, tuy nhién rat
quan trong trong viéc tinh toan thiét ké thiét bi
chéng ciing nhu tinh kha khi ctia viéc ¢6 nén ap
dung giai phap thu hoi ning lugng.

- Pa d& xuit dugc so dd hé thong thity
luc tan thu nang lugng do su dich chuyén cua
da vach trong qua trinh chong, tir d6 nang cao
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hiéu qua ciia qua trinh khai thac, thu hdi ning
lugng xa thai thanh nang lugng c6 ich.

- So dd hé théng thuy luc duoc dé xuét
sir dung dung dich nhil twong 4p suat cao x4 ra
tir cot chdng dé 1am ngudn dong luc cho bom
dugc xem la giai phap hi€u qua, thém sy lya
chon cung véi viéc dau ndi né truc tiép vao
duong cao ap, tir d6 gitp da dang hon trong
nghién ctru.

Ngay nhan bai: 15/7/2024
Ngay phan bién: 26/8/2024
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NGHIEN CclrU XAY DUNG MO HINH TOAN CUA QUA TRINH
TUONG TAC GIA MAY LAM PHANG BE MAT BE TONG
DANG DIA VA BE TONG

RESEARCH ON MATHEMATICAL MODELING OF THE INTERACTION PROCESS
BETWEEN DISC CONCRETE SURFACE LEVELING MACHINE AND CONCRETE

Huynh Céng Lén, Lwong Van Téi
B6 mon K¥ thuat May xay dung va Nang chuyén, Khoa Co khi, Truong Pai hoc Bach Khoa,
Pai hoc Qudc gia Thanh phd HO6 Chi Minh

TOM TAT

Nghién cvuru xdy dung mo hinh toan cho qua trinh twong tdc gitra cdac bo phdn cong tac cua
may lam phang bé mdt bé téng va bé téng twoi la rdt can thiét. Trén co sé-mé hinh todn, ching ta c6
thé mé phong dé tim cdc théng sé lam viéc hop 1y cua thiét bi. Yéu cau vé chat liwong bé téng thanh
phcfm trong thuc té la rat nghiém ngat, moi tiéu chudn chat lwong déu duoc tiéu chudn héa va duoc
ban hanh boi co quan quan ly nha nuoc. Bai bao sé trinh bay phwong phap nghién cuu xay dung
mé hinh mé phéng cho qud trinh tirong tdc gita mdy va bé tong, tir két qua mé phong sé rit ra dirge
cdc théng s6 lam viée t6i wu ciia mdy lam phang bé mdt bé tong.

Tir khoa: Bé tong; Mday lam phdng bé mdt bé téng; M6 hinh todn; Lam phang bang dia
quay.

ABSTRACT

Researching and building a mathematical model for the interaction process between the
working parts of the concrete surface leveling machine and fresh concrete is very necessary. Based
on the mathematical model, we can simulate to find the reasonable working parameters of the
equipment. The requirements for the quality of finished concrete in practice are very strict, all
quality standards are standardized and issued by state management agencies. The article will
present the research method to build a simulation model for the interaction process between the
machine and concrete, from the simulation results, the optimal working parameters of the concrete
surface leveling machine will be drawn.

Keywords: Concrete; Concrete surface leveling machine; Mathematical model; Rotating
disk leveling.
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1. GIOI THIEU

Viéc dam béao chat luong bé mat bé tong
sau xtr Iy phut hop véi cac tiéu chuan chat luong
duogc quy dinh boi co quan chirc ning 1a yéu ciu
t6i can thiét. Vi vay, may lam phing bé mat bé
tong can bo sung dao dong cho bo cong tac xoa
phing bé mit bé tong, véi hidu ing rung dong s&
gitip cho cac 16p bé tong trén bé mat duoc lam
phang t6t hon. Tuy nhién, d6 ctng cta hdn hop
bé tong thay doi trong pham vi kha rong, n6 iy
thudc vao muc dich str dung va loai san phém
bé tong dugc duc, cling nhu qua trinh cong nghé
1am phang bé mit bé tong, déu nay gay kho khan
dang ké trong viéc xac dinh thong sd lam viée
ctia may lam phang bé mit bé tong. Tat ca nhimg
van dé néu trén khién viéc nghién ctru xay dung
mo hinh héa va dong luc hoc tuong tac gitra dia
rung va hon hop bé tong 14 rat can thiét. Cac mo
hinh tuong tac gitra hon hop bé tong va dia cong
tac duogc trinh bay ¢ hinh 1.

(M+ g+ Hsin ot I

=== bialam min [
= L
T T c T

a) b) c)

-

= hén hop bé tong

0

Hinh 1. Cac mé hinh twong tac giita bo cong tdac
dia rung va hon hop bé tong

Trong do: a) la m6 hinh Maxwell —

Kelvin-Voigt, b) 1a mo6 hinh Kelvin-Voigt, c) la
mo hinh Maxwell.

2.CO SO LY THUYET

2.1. M6 hinh toan cia sy twong tac gitra dia
rung va hon hop bé tong

Moi chuyén vi trong qua trinh tuong tac
gitra dia cong tac va cac 16p bé tong dugc xem
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la cac vector nho, tuy thudc vao cac diéu kién
bién, vector chuyén vi ¢6 dang nhu sau: u =
u(x,y,z) = u(r). Khi xem xét mo hinh tuong tac
giita bo cong tac dia va hdn hgp bé tong 1a dan
déo nhdt (md hinh Maxwell — Kelvin-Voigt)
thi ta c6 cac phuong trinh, dong luc hoc, bién
dang, chuyén vi cua cic phan tir nhu sau, ap
dung dinh tha nhét cua Newton cho mot phén
tir 1ap phuong vo cung bé voi luc kich rung la
f, thi ta co:

O O gy ()
ox Oy Oz
Mdi quan hé giita bién dang va tng
suét phu thudc vao cac tinh chit cu thé cua
moi truong tuong tac va dugce xac dinh boi cac
phuong trinh sau:

o
%+ uy:2g)C
5y Ox !
ou, , ou. _ 2¢. ©)
oz Ox
o
i_k%:Zgz
oz Oy .
(Sux_g 5uy_g Su,

xx 2 s gzz
Sx oy 7§
Néu moéi truong tuong tac 1a méi truong
dan hoi thi phuong trinh 1ién hé s& tuan theo
dinh ludt Hook va c6 dang nhu sau:

r=2G(e +—H—0F) 3)
1-2u

Trong d6, G 1a mo-dun cat, p 13 hing s6
Poisson, E 1a mé-dun dan héi. Khi hdn hop bé
tong bi kéo cang theo truc x, ta co:

o, o)

_ — — X
xx X xx E’gyy_gzz_ HE = luE
O=¢.+¢e,+e..,
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Phuong trinh dinh luat Hook c6 thé viét
lai nhu sau:

2G(1+ 1)

=K6 K =
1-u

T, +7,+7, ;8 =2Ge

SET—%(TXX+TW+TZZ)E;€E€—%(9E 4)

Phuong trinh vi phan ctia hé dan nhot
tuyén tinh nhu mo hinh Kelvin-Voigt nhu sau:

S =2Ge+2neé (%)
Trong d6, 1 1a 0 nhét ciia hdn hop bé tong.

Moi truong Kelvin-Voigt 1a mot chat
rin c6 thé bién dang, d6 cing ciia né tang theo
tdc do bién dang. Méi truong Maxwell 1a chét
long chay dudi moi tai trong, phuong trinh vi
phén co6 dang:

PO S I 6)
2G 27
Phuong trinh (6) c¢6 thé viét & dang tong
quat hon nhu sau:

T.S+S=2G(T.é+e) (7)

2.2. Bién d6i Laplace cho cac phwong trinh
vi phén ciia cac bién dang

Khi T —0 thi moéi truong la Kelvin-
Voigt. Khi T, —o va G—0 thi mdi truong tro
thanh moi truorng Maxwell Ly thuyét dan hoi
cb dién giai quyét nhiéu van dé lién quan dén
g xir cua vat liéu dan hoi trong nhiing diéu
kién nhat dinh. Két qué cua ho dugc st dung
dé giai cac bai toan lién quan dén vat liéu dan
ho6i nhét tuyén tinh. Véi myc dich nay, ching
t6i s& st dung nguyén tic trong tng. Ching ta
hay viét mdi lién hé gitta cac do léch cho vat
liéu dan hoi nhot tiéu chuan trong phép bién doi
Laplace. Trong trudng hop vat liéu tiéu chudn &
diéu kién ban dau bang 0:

®)

T

Trong do, S(s), e(s) la ham anh cua

=2G1+S];

phép bién doi Laplace,é
1+sT,

duoc
goi 12 mo-dun tuong duong. Khuyén nghi chi
ra rang doi voi anh Laplace, moi quan hé cua
ly thuyét dan hoi c6 dién déu dugc bao toan
néu mo-dun cit G duoc thay thé bang anh G .
Tuong tu nhu vay, ta cling ¢6 thé tinh cac hang
s0 Poisson va md-dun dan hoi twong duong
nhu sau:

3KG
K+é

. K-2G -
/JZ—A,E:
2K +G)

©)

Néu thay tham sé bién doi Laplace s
bang i, ching ta thu dugc cac phuong trinh
cua phuong phép bién d6 phirc, ap dung trong
truong hop diéu hoa (trc 1a theo dinh luat hinh
sin).

Dudéi day la giai phap phan tich mot sd
bai toan lién quan truc tiép dén quy trinh cong
nghé xir Iy bé mit bé tong moi d6 bang may
lam phang dia. Tai bién tiép xtc gura dN fa va bé
mat bé tong z =0, ta co cac ung suét tlep tuyen
T, vVaT bang nhau va bang 0. Ta hiy xem xét
dlen tich tiép xtic ctia dia tron duong kinh r 1a

X2+ y? =12 < a2, tong luc tac dung 1én dia va ap
suat dudi né c6 lién hé véi do dich chuyén w
theo hé thirc sau:

0 H (10)
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Luu ¥ rang tai mép dia, khi r—a thi ap
suét tang vo han. Trong truong hop nira khong
gian nhot dan hoi dudi bién dang didu hoa, theo
nguyén ly twong ng, ngudi ta phai chip nhan

F =Fe™,w=we™ . Mbi quan hé giita tdng
luc tac dung 1én dia va 4p suat theo bién do

2aE,

T

E, duoc ldy tr /i va E khi thay thé toan tu s
bang iw. Tat nhién, mdi quan hé nay chi dung &
nhing tan sé du thip, khi lyc quéan tinh ciia moi
truong c6 thé bi bo qua. Trong hinh 2 thé hién
mo-dun va ddi sb cua dic tinh bién d6 — pha.

phirc ¢6 dang: F =

w. Trong do, u,_va

F(io)

Do) = 2ioG

- L L L =
|

Hinh 2. Mé-dun va déi sé ddc tinh bién dé — pha

D(w): Vat li¢u dan nhét; D1(w): Kelvin-
Voigt; D2(®): Maxwell

St dung nguyén ly twong tmg, c6 thé
tim dugc nghiém trang thai 6n dinh trong
truong hop tac dung mot luc 1én dia tai thoi
diém ban dau. Nhu nguoi ta mong doi, trong
truong hop vat licu Kelvin-Voigt va vat li¢u
tiéu chudn, nghiém sé& gidng nhu trong trudng
hop vt liéu dan hoi, nhung trong truong hop
vat liéu Maxwell dia s& chim: do dich chuyén
tang trong ti I¢ thuan voi thoi gian khi t—oo0.
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3. PHUONG PHAP NGHIEN CUU VA
BAN LUAN

Truc tiép dudi 6 ctng, chuyén dong
c6 thé duoc coi 1a hudéng doc theo truc z va
khong phu thudc vao x va y: u=u(z,t)k. Ttr cac
phuong trinh (1), (2), (3) va (4), ta co:

o.=pii, o, =2G I=u u trong do
1-2u
cu =i, czzﬁ—l_ﬂ (11)
p1=2u

Trong vat li¢u dan hdi, ¢ 1a van toc
truyén cua song doc, do do bién doi Laplace
nghich cho ta nghi¢m nhu sau:

1) 0,t<z/c (12)
u(z,t)=
u,(t—zlc)tzz/c
Trong do: c=ﬁﬂ
p 1=-2py

Hinh 3 cho théy cac dac tinh bién do-
tan sd cua céac vat liéu khac nhau. Tt hinh vé
cho thay trong truong hop vat liéu dan hoi thi
dic tinh bién do-tan sb giéng hét voi su théng
nhét, tac 13 bién d6 dao dong & bét ky tan s6
nao van bang bién do kich thich dong hoc, suy
ra tir phwong trinh (12). Trong tat ca cac trudng
hop khac, bién d6 dao dong giam theo tan sb.
Trong hinh 4 cho thy bién d6 dich chuyén déi
v6oi mot kich thich dong hoc don 1€ trén bé mat
trong cac moi truong khac nhau tuy thudc vao
d6 sau. C6 thé thdy rang trong trudng hop vat
liéu dan hoi, bién do khong phu thudc vao do
sdu va bang nhau & moi noi. Trong tat ca cic
truong hop khéc, bién do gidm theo d sau do
suy giam. Tat ca cac dd thi déu gia str chon
chuyén vi theo truc z = 0.2mm.
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i L i L i i A

Hinh 4. Bién d¢ tuwong déi cia vat liéu chuyén
déng phu thudc vao dé sdu tai w = 10 ¢!

4. KET LUAN

1) Pa phat trién cac md hinh déng hoc
cua qua trinh tuong tac cia bd cong dia rung véi
bé mit hon hop bé tong. Trong qua trinh nghién
ctru, hdn hop bé téng c6 nhiéu tinh chit khac
nhau da dugc xem xét: ciu triic va tinh luu bién.

« Hon hop bé tong co do ciing vira phai
c6 chi sb d6 cimg (d6 cing = 5 + 10 kG/cm?) thi
ung dung mo hinh dan déo nhét (Kelvin-Voigt
— Maxwell) dé x4c dinh cac thong s6 lam viéc
t61 wu cia may lam phang dia rung.

« Hon hop bé tong dic biét cimg c6 chi
s6 d6 cung do ctmg 16n hon 31 kG/cm? thi sir
dung mo hinh Kelvin-Voigt dé giai bai toan tim
thong s6 1am viéc t6i wu ctia may 1am phing bé
tong dia rung.

2) P6i v6i hon hop bé tong ¢ dd cling
vura phai, da xac dinh duoc vung on dinh va cac

gia tri gioi han tuong Gng cua chi tiéu cuong
d6. Cuong do rung I = A2w® nam trong khoang
tr 10 dén 15 nvs.

3) Trong hon hop bé tong dic biét cing
c6 gia tri do nhét két cau cao khong xay ra
hién tuong cong hudng va bién do dao dong
trong hon hop bé tong tit dan kha nhanh. Do
do, trong nhimg diéu kién nay, c6 thé str dung
may lam phang ty hanh dé xir Iy bé mit bé tong
m&i d6 trong khi van duy tri duoc do nham can
thict. <
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NGHIEN ClPU HOAN THIEN THIET KE CHO TRUNG TAM
HUAN LUYEN THU'C HANH DAU TRANH BAO VE SU'C SONG TAU
MAT NUOC

RESEARCH ON VIBRATION WAVE GENERATION DEVICE IN PRACTICE FOR
ANTI-SINK PRACTICE CHAMBER

Hoang Phan Binh"*, Pham Vin Tuan', Nguyén Vin Nam',
Vuong Tién Trung', Nguyén Tién Phong?
'Trung tam Cong nghé, Hoc vién Ky thuat Quan su

’Hoc vién Hai quan
TOM TAT

Bai bdo nady trinh bay nghién ciru, hoan thién thiét ké Trung tam hudn luyén thuc hanh ddu
tranh bdo vé sirc song tau mat nwée tie phién ban hién c¢é, bo sung tinh nang tao rung ldc cho buéng
thuc hanh cho”'ng chim dé hudn luyén bo doi thuc hanh sat voi diéu kién thuc té trén bién. Trén co sé
tinh todn thiét ké hé thong co khi, thity lwc va diéu khién cho hé thong rung ldc ciia buong thue hanh
chong chim. Tir d6, bai bdo lam chii cong nghé ché tao, thir nghiém hé thong rung ldc cho buong

thuwe hanh chong chim.
Tw khoa: Trung tam hudn luyén; Tao song; Hudn luyén bo doi.
ABSTRACT

This paper presents the research and completion of the design of the Surface Ship Survival
Training Center from the existing version, adding the feature of creating vibrations for the anti-
sinking practice chamber to train soldiers to practice close to the actual conditions at sea. Based
on the calculation and design of the mechanical, hydraulic and control systems for the vibration
system of the anti-sinking practice chamber. From there, the paper masters the technology of

manufacturing and testing the vibration system for the anti-sinking practice chamber.

Keywords: Training center;, Wave making, Army training.
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1. MO PAU

Hai quan cac nudc déu rat coi trong
cong tac hudn luyén ddu tranh bao vé stc séng
tau (BTBVSST), coi day 1a nhiém vu thuong
xuyén khi tau neo dau tai bén cling nhu thuc
hién nhiém vu trén bién va da o chic thuc
hién n6i dung hudn luyén nay tuong d6i bai
ban, chuyén nghiép véi cac hé thdng huin
luyén mo phong hién dai, cac khoa huén luyén
tir co ban dén chuyén siu. Noi dung huin
luyén DTBVSST ctia Hai quéan cac nudc déu
bao gém huédn luyén Iy thuyét va thyc hanh;
huén luyén chong chay, chong chim va phong,
chéng vii khi huy diét 16n. Huan luyén c6 thé to
chuec trén tau hodc tai cac Trung tdm mo phong
huan luyén DPTBVSST trén bd véi ké hoach,
n6i dung chuong trinh huin luyén dugc thiét
ké chuyén biét, phu hop véi timg ddi tugng va
tung giai doan huén luyén cu thé. Trén thé gidi,
cac nude cling chu trong cong tac huan luyén
DTBVSST cua Hai quan [1-4].

Hai quan Myanmar duogc trang bi 02 h¢
théng m6 phong huin luyén phong tai Zarmani
c6 kha nang tao gia cac méi truong huan luyén
khac nhau nhu chay, ngéap, nghiéng lic tau véi
goc lic ngang va lic doc 1én téi 20°. Hai quén
Hoang gia Anh hién dang st dung hé thong
huan luyén chéng chim Phoenix — duoc biét
dén véi cai tén DRIU. Pay 1a hé thong mo
phong mot con tau ngap nudce lic lu. Pugce chia
thanh ba ting, DRIU md phong cac khoang
clia mdt con tau véi nude tran vao qua nhiéu
16 khac nhau. Hé théng c6 thé lic v téi 15°
sang trai va phai, mo phong chuyén dong cua
mot con tau. DRIU duoc dat tai truong Phoenix
NBCD, HMS Excellent va dugc xay dung vao
nim 1993. Hai quan An D6 dang sit dung 02
hé thong huan luyén DTBVSST “Akshat” va
“Avinash” do Cong ty Goa Shipyard Ltd thiét
ké va ché tao. Cac hé théng nay da dat duoc
nhiéu hiéu qua t6t trong qué trinh huén luyén
thuy thu doan ctia Hai quan An D9, véi kha

ning lic doc 15°, lic ngang 20° cing v&i trong
tai ngap nuodc lén dén 75 tan.

Trong thoi gian qua, coéng tac huin
luyén DPTBVSST cua cac co quan, don vi trong
Quan chung Hai quan Viét Nam da duoc thuc
hién twong d6i t6t va co chat lwong. Tuy nhién,
qua Chuong trinh Trao d6i kinh nghiém huin
luyén Hai quan cac nudc ASEAN lan thir nhat
cling phai nhin nhan mot thyc té rang hé thong
trang thiét bi, chuong trinh, ndi dung huan
luyén DTBVSST cua ta van con tuong ddi
khiém ton so véi Hai quan cac nude trong khu
vuc. Cac hé théng huén luyén BPTBVSST do ta
nghién ctu ché tao chua tao gid dugc cac tinh
hudng chdng chay, chdng chim, phong chdng
vl khi huy diét 16n mdt cach sat thuc; chua mo
phong dugc phan dong lyc cua tau.

Vi vay, trong bai bdo nay, cac tac gia
tap trung nghién ctru hoan thién thiét ké Trung
tam huan luyén du tranh bao vé strc sng tau
mat nude nhim muc dich ung dung cac tién bod
ky thuat trong diéu khién tu dong, co khi tu
dong hoa vao viéc nghién ciru, thiét ké Trung
tam hudn luyén thyc hanh d4u tranh bao vé sirc
S(Sng tau mat nudc nang cép c6 tinh nang tao
rung lic cho budng thuc hanh chdng chim, dap
ing nhu cau phuc vu cho cong tac huén luyén,
san sang chién dau thuc té tai cac don vi. Gop
phﬁn nang cao chét luong huén luyén bo doi,
tang kha ning san sang chién dau.

2. PHUONG PHAP NGHIEN CUU
2.1. M6 ta bai toan thiét ké

Trong qué trinh hang hai, truong hop
gip diéu kién bién ling 1a hiu nhu khong xay
ra. Tac dong cua song gid gay ra sy thay d6i tu
thé tau va xuét hién gia toc dic biét 1a gia toc
thang dung, tac nhan chinh gay nén hién tuong
say song ctia co thé con nguoi. Hon nita, trong
nhirng tinh hudng khan cip nhu diéu kién thoi
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tiét khic nghiét (song to, gi6 16n...) chi mot
bd phan thuyén vién con du sirc dé chdng choi
lai trong khi mot s6 nguoi khac bi anh huong
tor hién tugng say song. Vi vay, viéc nghién
ctru ché tao Trung tdm huén luyén thuc hanh
dau tranh bao vé sirc song tau mat nudc nang
cap co tinh ning tao rung lic cho budng thuc
hanh chdng chim gitp ting tinh thuc té trong
qua trinh huan luyén bo doi, gop phan nang cao
hiéu qua huan luyén bo do6i, xir tri tinh hudng
nham PTBVSST tau mit nudc trong diéu kién
song to gio 1on.

Cac nhiém vu chinh cua bai toan thiét
ké can thuc hién la:

1) Nghién ctru nhiéu giai phap k¥ thuat
(giai phap xdy dung co ciu tao rung lic md
phong theo cap song...) va tinh toan cac thong
so quan trong cta thiét bi (két ciu co khi, co
cAu thuy luc, hé thong dién — diéu khién.. ).

2) Xay dung mé hinh thiét ké 3D, mo
phong tinh toan hé thdng va xay dung ban vé
ché tao 2D phuc vu cho viéc trién khai ché tao
san pham.

2.2. Quy trinh thiét ké san phim

Budc 1: Cian clr vao yéu cau, nguyén ly
lam vi¢c, tinh nang ky thuat tir d6 d€ ra nhiing
yéu cau cu thé cho san pham.

Budc 2: Xay dung cac phuong an thiét
ké cho san phém, lga chon phuong an tdi wu,
tinh toan thiét ké phu hop kha ning cong nghé
trong nudc.

Budc 3: Nghién ctru tinh toan 1y thuyét
de tinh toan céac thong s6 quan trong cua san
pham.

Budc 4: Str dung cac phan mém chuyén
dung dé thiét ké, mo phong, toi vu hoa thiét ke
san pham.

Budc 5: Nghién ctru thiét ké, tich hop
bd diu khién dé tao rung lac cho san pham.

3. KET QUA VA THAO LUAN

3.1. Céc tinh ning thiét ké va cac cum ky
thuit ctia hé thong

Sau khi tinh toan thiét ké, san pham
Trung tam huan luyén dau tranh bao vé stic
song tau mat nude nang cap duogc thiét ké co
cac thong s tinh nang ky thuat nhu Bang 1.

Bdng 1. Théng so tinh ndng chién ky thudt ciia san pham

TT Théng sb tinh niing Chi tiéu Ponvi | Ghichi

Kich thudc bao cta h¢ thon

I | (Dai x rong x cao), kiong | dgn hon 7.500 x 3.500 x 6.500 | mm

2 | Khbi lugng 15.000 + 1.500 kg

3 Pham vi lic theo phuong ngang -10 dén 10 bo

4 Pham vi lic theo phuong doc -2 dén2 bo

5 | S616 thung 06

6 Ap luc nuée 16n nhét tai cac 15 thing 05 m.c.n

7 Luong nude t6i da bom vao budng thyc hanh 10 o
chong chim, khong nho hon
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3.2. Cac cum sin pham chinh bao gom

Trung tdm huén luyén thyc hanh dau
tranh bao vé strc sdng tau mit nude nang cap
¢ cAu tao gdm 03 mo-dun ghép lai (Hinh 1).
CAu tao cu thé nhu sau:

- Budng diéu khién co kich thudc
2.44m x 6,06m, dugc ché tao theo tiéu chuin
dong tau quan sy. Budng diéu khién trung tim
1a noi tao cac tinh hudng nudc tran vao trong
khoang tau qua céac 16 thing & trén vo tau va
cac tinh hudng chay dé bo doi dung cac phuong
tién duoc trang bi sin c6 (giéng nhu trén tau)
xur 1y cac tinh hudng.

- Buéng thuc hanh chéng chim, c6 kich
thudc 2,44m x 6,06m, duoc ché tao theo tiéu
chuin dong tau quan sy. Budng thuc hanh
chdng chim duoc thiét ké 1ap dat hé thong bom
nudc qua cac 16 thung vao trong khoang véi
cac ap luc nudc khac nhau gidng nhu nude tran
vao cac 16 thung trén vo tau & cac do sau khéac
nhau.

- Budng thuc hanh chdng chay, co kich
thude 2,44m x 6,06m, duoc ché tao theo tiéu
chuan dong tau quan su, budng thuc hanh
chdng chay duoc thiét ké, lap dit cac hé thong
tao chay dau, hoa chat, day dién.

3.3. Hoat ddng ciia cic cum sian pham chinh

- Budng diéu khién: La noi tao cac tinh
hudng huin luyén nhu: tinh hudng nuéc tran
vao trong khoang tau qua cac 16 thung, tinh
hudng xay ra cic dam chay nhu cac tinh hudng
chay that trén tau. Dong thoi, budng diéu khién
con cb cac hé thong dé gido vién theo ddi va
danh gid trinh d6 hoc vién dugc huén luyén
nhu: Hé théng camera quan sat, hé thong thong
tin lién lac.

- Budng thyc hanh chéng chim c6 rung
lac: Puge thue hanh chéng chim va duogc thiét
ké 1ap dat hé théng bom nude qua céc 16 thung
vao trong khoang véi cac ap luc nudc khac
nhau giéng nhu nudc tran vao cac 16 thing trén
vo tau. Ngoai ra, budng thuc hanh chéng chim
con duoc lép dat hé théng tao rung lic nham
tao mo phong rung lic nhu mdi trudng trén
bién, ting tinh thyc t& ctia qua trinh huan luyén
(Hinh 2).

- Budng thyc hanh chéng chay: Puogc
thiét ké, 1ap dat cac hé thong tao cac dam chay
nhu: chay dau, hoa chat, day di¢n. Cac dam
chay duogc tao ra tai cac vi tri khac nhau trong
khoang, voi thoi gian chdy va cuong do chay
khac nhau duoc thyc hién theo timg tinh hung
ctia ndi dung hudn luyén. Khi c6 dam chay xuat
hién tuy theo vi tri chdy, nguyén nhan gay chay,
loai vat liéu chay va cuong dé ngon lira, nguoi
hoc s€ str dung loai hinh chira chay thich hop dé
dap tit dam chay.

Hinh 1. M6 hinh thiét ké 3D Trung tam ddu tranh
bao vé sirc song tau mat nuwoc ndng cap

LT

Hinh 2. M6 phong rung lic buong thue hanh
chéng chim
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3. KET LUAN

Trén co s& cac san pham tuong ty trén
thé giGi va nhu cau thuc té trong nudc tai Quan
chung Hai quan, lyc lugng hai quan can duoc
huén luyén thuc té trude khi ra thuc chién, bai
bao da nghién ciru, hoan thién thiét ké Trung
tam huén luyén thyc hanh d4u tranh bao vé
suc séng tau mat nudc tr phién ban hién co,
bd sung tinh ning tao rung lic cho budng thyc
hanh chdng chim dé huan luyén bo doi thuc
hanh sat véi diéu kién thyuc € trén bién. San
pham véi ddy du tinh ning chién ky thuat, bo
tai lidu thiét ké, cac ban v& thiét ké, bo hudng
dan thyc hanh, kiém tra bao dudng san pham,
dap ung duoc ddy di nhu cau chién k§ thuat. <

Ngay nhan bai: 22/7/2024
Ngay phan bién: 12/8/2024
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NGHIEN CU'U DO CHINH XAC HINH HOC TRONG CONG NGHE
TAO HINH GIA TANG DA DIEM CHO VAT LIEU NHOM TAM A 1050
H14 DAY 1,5 MM

A RESEARCH ON GEOMETRIC ACCURACY OF TWO POINT INCREMENTAL SHEET
FORMING TECHNOLOGY FOR 1.5 MM THICK A 1050 H14 ALUMINUM SHEET
MATERIAL

ThS. Nguyén Phan Thanh Xuan', TS. Ma Viin Viét*, PGS, TS. Lé Vin S§3
'Cong ty C6 phan Xay lip — Pién Biwase
2Khoa Cong nghé Co khi, Truong Pai hoc Cong Thuong Thanh phé H6 Chi Minh
’Téng Cong ty Bao dudng — Sira chira Cong trinh Dau khi (PVMR)

TOM TAT

Cong nghé tao hinh vt liéu tam khéng ding khuén (ISF — Incremental Sheet Forming) da
dwoc nghién ciru va ung dung tai Viét Nam, mang lai nhiéu trién vong phdt trién cho nganh cong
nghe tao hinh khéng khuén. Uu diém cua ISF la khéng can khudn, linh hoat trong viéc thay doi
mau ma, giam thoi gian va chi phi san xudt, phit hop cho cdc 16 hang nhé va don chiéc, so véi cdc
phurong phdp truyén thong nhuw ddp, vuét, ép. Trong do, cong nghé bién dang gia ting da diém
(TPIF) néi bat hon SPIF nho dé chinh xdc hinh hoc cao. TPIF sir dung dung cu tao hinh don gian
dé bién dang dan vat liéu tam kim loai, dat dwoc hinh dang mong muén thong qua chuyén dong cua
dau dung cu tao hinh trén mdy phay CNC 3 truc. Tam kim loai dwoc gan trén khung, va quy dao
dau dung cu tao hinh duoc lap trinh tur hinh dang san phcfm qua phcfn mém CAM. Viéc xac dinh cdc
théng s6 may trong TPIF ¢ nhiét dp phong rdt quan trong, anh hwdng dén kha nang bién dang va
chat lwong san pham. Bai bdo ndy sé trinh bdy iing dung TPIF & nhiét do phong cho vt liéu tam A
1050 H14 day 1,5 mm vm  phirong phdp béi tron va chat boi tron, va xem xét do chinh xdc hmh hoc
théng qua bon théng sé cong nghé: buéce tién theo phirong z (Az), van toc dung cu (V. y) 6 vong
quay truc chinh (n), va duwong kinh dung cu (D).

Tw khéa: Tao hinh khong khuon; SPIF; TPIF, B¢ chinh xac hinh hoc.
ABSTRACT

The Incremental Sheet Forming (ISF) technology, which does not require molds, has been
researched and applied in Vietnam, offering promising prospects for the development of moldless
forming technologies. The advantages of ISF include the elimination of the need for molds, flexibility
in changing designs, and reduced production time and costs, making it suitable for small and custom
production runs compared to traditional methods like stamping, drawing, and pressing. Among ISF
technologies, Two-Point Incremental Forming (TPIF) stands out for its high precision compared to
Single-Point Incremental Forming (SPIF). TPIF utilizes a simple forming tool to gradually deform
sheet metal, achieving the desired shape through the movement of the tool head on a 3-axis CNC
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milling machine. The metal sheet is clamped onto a Jig, and the tool path is programmed based
on the product’s shape using CAM sofiware. Determining the machine parameters in TPIF at room
temperature is crucial as they significantly impact the formability and quality of the product. This paper
will present the application of TPIF at room temperature for 1.5 mm thick A1050 HI14 sheet material,
focusing on lubrication methods and lubricants, and will examine geometric accuracy through four
technological parameters: z-step (Az), tool speed ( V) spindle speed (n), and tool diameter (D).

Keywords: Die-less; SPIF,; TPIF; Geometric accuracy.

1. GIOI THIEU

Cong nghé bién dang gia ting don diém
(SPIF) hién dang thu hat sy quan tam 16n tir
gi6i khoa hoc. Mot uu diém noi bat cua SPIF 1a
khong can khuon dat tién hay thiét bi phtc tap,
gitip giam thoi gian chuan bi va ga dat. Cong
nghé nay si dung may CNC dé bién dang vat
liu tAm véi dung cu c6 dau chom cau khong
canh cat, cho phép tao hinh chinh xé4c theo
bién dang da 1ap trinh. So vdi cac phuong phap
truyén théng nhu dap, vudt, ép, SPIF c6 kha
nang tao hinh vuot trdi, dic biét voi cac mo
hinh phirc tap va nhu cdu tao mau nhanh cho
cac san pham tir kim loai hodc polymer tAm.
SPIF thich hop cho san xuét cac 16 hang vira va
nho, gitp giam gia thanh san pham.

Hién tai, cac nghién ctru vé SPIF tap
trung vao nhiéu khia canh nhu thiét bi, dung
cu tao hinh, va cac thong s6 anh hlré'ng dén
gla cong (dudng kinh dao, chiéu day tim, Van
tdc quay truc chinh, loai vat liéu, v.v.). Pa s6
nghién cuu ung dung SPIF ¢ nhiét d§ thuong
cho cac vat liéu kim loai c6 kha nang bién dang
t6t. Tuy nhién, ddi véi cac cac nghién ctru vé
ISF, hién c6 nhiéu nd luc nghién ciu dé ung
dung, bao gém cic cong trinh sau day:

Cong ngh¢ SPIF da dugc nghién ctru
sdu rong va dat dugce nhidu thanh tyu déng ke.
Nhimng két qua nay 1a thanh qua cua cic nha
khoa hoc cung doi ngii cong su tai cac truong
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dai hoc hang dau nhu Pai hoc Bach Khoa Ha
No6i, Truong Pai hoc Su pham Ky thuat TP.
HO6 Chi Minh, Phong Thi nghiém trong diém
Quéc gia thuéc Truong Pai hoc Bach Khoa
TP. H6 Chi Minh, Truong Pai hoc Ton Dic
Thang, Truong Pai hoc Coéng nghé Sai Gon,
va Truong Pai hoc Cong nghiép Ha Noi. Dudi
day 1a nhimg nghién ctru ndi bat trong linh vuc
nay:

Déi voi cac loai vat lidu kim loai tim
déo dé bién dang, cic nghién ctru vé cong nghé
SPIF d3 dat dwoc nhidu két qua ndi bat, bao
gém: Nghién ctru goc tao hinh ctia hop kim
nhém A1050-H14 [1]; Kha ning bién dang cta
tam composite [2]; Kha ning bién dang cua
nhua PVC [3]; Ung dung cong nghé SPIF trong
san xuat mo hinh xe hoi [4].

Tat ca cac nghién ctu ndy déu thanh
cong trong viéc gia cong bang cong nghé SPIF,
su dung cac thong s6 nhu budc tién z, tbe do di
chuyen dung cu Vi , duong kinh dung cu D, va
s6 vong quay truc chlnh n. Bién dang khao sat
la non cut voi1 duong sinh cong va quy dao hinh
xodn dc. Qua phuong phép thuc nghiém va mo
phong s6 bang phan mém Abaqus, cac tac gia
d3 khang dinh rang cac thong sé cong nghé trén
déu c6 anh huong dang ké dén kha ning tao
hinh, trong d6 ba yéu t6 quan trong nhat 13 Az,
Vi va D. Nghién ctru cia Lé Khanh Pién [5]
da xay dung phuong trinh hoi quy lién quan
dén bdn thong sd cong nghé: bude tién dung
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cu theo phuong z (Az), van :[60 dung cu ny,
duong kinh dung cu D, va s6 vong quay truc
chinh n. Ong da phén tich méi quan hé gitra cac
thong sb nay voi kha nang bién dang a, lugng
phuc hdi, o nham bé mat va nang suét tao hinh
cua cac vat liéu nhu nhom A1050-H14, thép
SS330 va SUS304 trong cong nghé SPIF. Bén
canh d6, Pham Quéc Tuén tir Truong Dai hoc
Ton Puc Thing da tién hanh mo phong SPIF
va xac dinh duong cong gidi han bién dang khi
dut giy trong qua trinh bién dang tam gia ting
cuc bd. Pong thoi, Gido su Nguyén Dirc Toan
tor Pai hoc Bach Khoa Ha Noi cling da dong
gdp nhiéu nghién ctru quan trong vé cong nghé
SPIF, gop phan 1am r& hon vé kha ning tng
dung va t6i uu hda cong nghé nay.

Doi véi céc loai vat liéu kim loai tim
kho bién dang, Nghién ctru dy doan khuyét tat
trong bién dang cuc bo lién tuc (SPIF) bang
phuong phap mé phong s [6] di dau tw manh
mé& vao viéc tién doan cac dang khuyét tat co
thé xay ra trong qué trinh bién dang tim kim
loai & nhiét d§ cao. Qua trinh nay dugc mod
hinh hoéa thong qua viéc xdy dung mo hinh
3D phan tir hitu han, cho phép nghién ctru chi
tiét dac tinh bién dang cua vat li¢u va dy doan
cac khuyét tat co thé xuat hién. Nghién ctu
nay khong chi dung lai ¢ viéc du doan ma con
giai thich co ché bién dang vat lidu trong cong
nghé SPIF, cung cap cai nhin siu sic vé cac
hién tugng phtrc tap xdy ra trong qua trinh gia
cong. Nghién ciru mo phong vé lugng phuc hoi
theo phuong hudng kinh cua vat liéu Titan khi
gia cong bang cong nghé Hot SPIF da mang lai
nhirng két qua quan trong. Thong qua phan tich
mo phong va xay dung phuong trinh hdi quy,
nghién ctru chi ra rang dudng kinh dung cu c6
anh huong 16n nhat dén luong phuc hoi theo
phuong hudng kinh, tiép theo 13 véan tdc tién
dung cy, trong khi budc tién dung cu va nhiét
do co tac dong it hon. Bang chua y, duong kinh

dung cu, budc tién dung cu, va van tde tién
dung cu c6 mdi quan hé ty 18 thuan véi luong
phuc hoi, trong khi nhiét do lai co mbi quan h¢
ty 1¢ nghich. Viéc sir dung phuong trinh hoi quy
dé xac dinh luong phuc hdi theo phwong huéng
kinh gitp du doan va bu sai sé khi gia cong
Titan bang cong nghé Hot SPIF, tir d6 nang cao
d6 chinh xac kich thudc san pham [7].

Dbi voi cong nghé TPIF, qua tim hiéu tir
cac ngudn trén internet, tap chi, va hoi nghi, da
xuat hién mot s6 nhoém nghién ciru tién phong,
chfmg han nhu tai Truong Pai hoc Bach Khoa
TP. H5 Chi Minh va Truong Dai hoc Cong
Nghiép Ha Noi, dang bit d¢au kham pha linh
vuc nay.

Nhin chung, cac nhém nghién ctru da
tim ra sy anh huéng cua thong sd cong nghé
v6i1 kha nang tao hinh. Trong nghién ctru nay
s€ khao sat do chinh xac hinh hoc trong cong
nghé TPIF véi phuong phép bdi tron va chat
boi tron, va xem xét d§ chinh xac hinh hoc
thong qua bén thong sd cong nghé: bude tién
theo phuong z (Az), van toc dung cu (ny), 5O
vong quay truc chinh (n), va duong kinh dung
cu (D). Cudi cung, viéc khao sat mau san pham
bang cong nghé TPIF & nhiét do phong ciing
dugc thyc hién nham kiém nghiém do chinh
xac hinh hoc va chét lugng san phdm sau khi
bién dang.

2. THIET BI THi NGHIEM
2.1. M6 hinh

M0 hinh khao sat 1a mot con non cut véi
goc nghiéng 45°, nhu dugc thé hién trén hinh 1.
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a. Mo hinh CAD

b. Bién dang cén non
Hinh 1.

2.2. D6 ga

Db ga cho cong nghé TPIF 1a thiét bi
chuyén dung, bao gom bdn thanh din huéng
duoc ¢b dinh chic chin vao tim dé. TAm truot,
c¢6 khe rdng ¢ giita, dugc gin vao bon bac truot,
va cac bac trugt nay duoc lép vao cac thanh
dan huéng. Phoi duoc kep chit giira tam kep
va tam truot bang tam bu 1ong. Khi hoat dong,
phdi truot doc theo cac thanh dan hudéng ciung
v6i khung truot, trong khi dudng tao hinh nim
phia dudi phoi, nhu mo ta hinh 2.

o
Hinh 2. M6 hinh dé gd TPIF

2.3. Dung cu tao hinh

Dung cu tao hinh c6 nhiéu hinh dang,
kich thudce, két ciu va vat liéu khac nhau. Trong
thi nghiém nay, dung cu tao hinh c6 hinh dang
gan giéng nhu dao phay ngén véi dau ban cau,
nhung khéng c6 ludi cit. Dung cu dugc ché
tao tor mdt thanh thép try (thép CT3), voi mot
dau dugc han vién bi thép (thép GCrl5), sau
d6 dugc tién dé dam bao d6 dong tam, nhu thé
hién hinh 3.

Hinh 3. Dung cu tao hinh
2.4. Chit bdi trom va phwong phap bdi tron

Chat boi tron déng vai trd quan trong
trong thi nghiém, anh huong truc tiép dén chat
luong bé mit va kha niang tao hinh trong cong
nghé TPIF. Chtrc nang ctia chat boi tron 14 giam
ma sat va cai thién kha nang tao hinh va do
chinh xéc hinh hoc. Str dung nam loai chét boi
tron khac nhau va hai phuong phap béi tron,
cac tinh chit vat 1y cua chit bdi tron dugc trinh
bay trong bang 1. Thi nghiém duoc 1dp lai ba
lan dé dam bao do chinh xac cua két qua.

Bang 1. Théng tin chat béi tron va tinh chat vt Iy

Chit bdi tron Trang thai Po nhét (mm?¥s) | Khoi lwong riéng (kg/m?)
Bot than chi Rén - 1800
AS40 grease M& Déo - 1760
VG 150 EP oil Long 150 872
Dau huéng duong Long 48.6 920
Hon hop boi tron Déo - -
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Chi tiét sau bién dang dugc do do chinh xac hinh hoc bé“lng cach do bién dang. Cac thong $6
chinh cho qua trinh TPIF la: budc sau 0,2 mm/s, duong kinh dao 12 mm, toc d9 tién dao 800 mm/
phut, toc d6 truc chinh 1000 vong/phtt, dung cu tao hinh lan khong trugt trén bé mat tam.

Bdng 2. Ma trdn chat béi tron va phicong phdp béi tron

Chit bdi tron Phun Phii Nhiing chim
Bo6t than chi X No. 10 X No. 2
AS40 grease M& X No. 4
Lubrication oil (Gear VG 150 EP) X No. 6 X No. 3
Vegetable oil (Dau huéng duong) X No. 8 X No. 7
Hon hop boi tron X No. 9 X No. 1

Tuy thudc vao phuong phap bdi tron,
mdi thi nghiém duoc chuan bi nhu sau: Bot
than chi: Pugc phu dong déu trén toan bo bé
mat tim voi d6 day 12 mm, va dugc két dinh
bang mot 16p md mong dé dam bao bot than
chi bam chic vao bé mat phoi; Ma: Puoc phu
thanh 16p day 12 mm bang phuong phap ph;
Chét bbi tron dang 16ng: Str dung phwong phap
nhung, trong d6 dung cu tao hinh dugc ngadm
vao chat béi tron. Mot bé mat try tron xoay
béng nhya dugce dit trén bé mat phoi tam, va
keo dugc sir dung dé tao mot vong chin giira
mit tru va tim phoi, dam bao réng dung cu tao
hinh hoan toan ngdm trong chit boi tron. Bot
than chi co thé tao bui gay hai trong mot sé Gmg
dung, do do, né dugc tron voi 50% bot than
chi, ddu m&, va dau may dé phu 1én bé mat tim.
Chét bbi tron 10ng duge phun truc tiép vao dau
dung cu tao hinh thong qua hé thong bdi tron va
1am mét tuan hoan ctia may CNC. Cac phuong
phap bdi tron cho tirng thi nghi€ém ctia qua trinh
TPIF v&i cac chit boi tron khac nhau duge tom
tit trong bang 2.

Trong tit ca cac thi nghiém, chit boi
tron va phuong phap boéi tron dugc mo ta trong
bang 2 duoc ap dung truc tiép 1én bé mat trén
ctia tim kim loai trudc khi bat dau qué trinh
TPIE. Chét boi tron phai dam bao 1ap day hoan

toan vung tiép xuc giita dung cu tao hinh va bé
mat kim loai. Qua trinh tao hinh s€ dugc dung
lai khi hinh nén dat chiéu cao 35 mm hodc khi
Xay ra sy ¢d. Sau khi hoan tat quaé trinh tao hinh,
chi tiét s& dugc kiém tra dé do do nham bé mat
va bién dang.

3. KET QUA THi NGHIEM

Sau qué trinh tao hinh, chi tiét duoc do
bién dang & mat cit ntra chi tiét cho ca bé mat
trén va bé mit dudi bang cach st dung may
do toa d0 (CMM) nhu minh hoa trong Hinh
4. Dit liéu do duoc xuat ra tir may CMM dudi
dang tép toa dd. Cac bién dang bén ngoai va
bén trong cua chi tiét duoc so sanh véi cac bién
dang CAD nhu thé hién trong Hinh 5. Bién
dang cua chi tiét duoc chia thanh ba khu vuc:
trén cung, thanh, va day cta hinh nén. Tong
quan, cac dir liéu cho théy cac khu vuc thanh
ctia hinh nén phu hop nhat véi bién dang CAD
cho tt ca cac chit bdi tron, voi sai sd tdi da
khoang 0,1 mm. Trong khi do, cac khu vuc trén
cung va day c6 do chinh xac thap hon véi sai sb
t6i da 1én dén 0,2 mm. Mic du vay, két qua nay
van thé hién d6 chinh xac cao hon so véi quy
trinh SPIF st dung cung vat liéu va cac thong
s6 gia cong.
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Hinh 4. Po toa dé chi tiét bc%ng may do toa do

Chat boi tron dugc nhung hoan toan
vao dau dung cu tao hinh cho théy do chinh
xac cao trong qua trinh TPIF, véi sai s6 t6i da
chi khoang 0,08 mm (mau 1, 2, 3, 4 va 7 trong
Hinh 5). Chét boi tron 1ip day hoan toan ving
tiép xuc gitra dung cu tao hinh va tam kim loai.
Quan sat thyc nghiém cho thiy dung cu tao
hinh di chuyén trén tam kim loai d tao ra mot
thung ling cuc bg, noi chit boi tron tap trung
xung quanh dau dung cy. Piéu nay gitup duy tri
su boi tron lién tuc gitta dau dao va bé mat tim,
ddng thoi giam ma sat dang ké.

Nguoc lai, phuong phédp phun va
phuong phap phu cho thay d6 chinh x4c hinh
hoc kém hon. Sy bdi tron khong lién tuc va
khong dong déu trong ving tiép xuc khi dung
cu tao hinh di chuyén trén tAm dan dén ma sat
tryc tiép cao hon giita dau dao va bé mat tim.

L1 3

Hinh 5. a. Bién dang CAD
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Hinh 5. b. Phin bé dg day chi tiét
4. KET LUAN

Két qua tir nghién ctru nay di lam rd
va ciing c6 thém cac két luan vé kha ning bién
dang, d0 chinh xac hinh hoc cua san ph'?lm bién
dang bang cong nghé TPIF dudi goc do sau
hon. B¢ chinh xac hinh hoc cao da duoc ghi
nhan cho ca bot than chi nguyén chat va chat
boi tron hon hop, véi sai s6 chi khoang 0,02
mm ¢ vung tuong. Két qua nay dic biét quan
trong vi graphit 1a mot chét boi tron rin, gia
ré, phu hop cho viéc tao hinh kim loai vé ca
mit thuc tién va chi phi. Viéc sir dung chit boi
tron hon hop (50% graphit) gitp giam sy phat
tan bui graphit ra moi truong. M& va dau may
trong hon hop boi tron lam cho cac hat than chi
bam chit hon va lap diy cac rdnh nho trén bé
mat kim loai, cai thi¢n hi€u qua boi tron so voi
bot than chi nguyén chat. Do chinh xac hinh
hoc ctia chat boi tron hdn hop 1a khoang 0,02
mm. Thém vao d6, dau may (Gear VG 150 EP)
cling cho thdy d6 chinh xac hinh hoc tot. %

Ngay nhan bai: 27/7/2024
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KHAI THAC VA SU’ DUNG NGUON NHAN LUC BE THUC DAY,
MO RONG CONG TAC LIEN KET, HOP TAC GIIA NHA TRUONG
VOI CAC DOANH NGHIEP CUA KHOA CO KHi — PONG LUC,
TRUONG DAl HOC CONG NGHIEP QUANG NINH

EXPLOITING AND UTILIZING HUMAN RESOURCES TO PROMOTE AND BROADEN
THE LINKAGE AND THE COOPERATION BETWEEN THE SCHOOL AND ENTERPRISES
OF FACULTY OF MECHANICAL ENGINEERING,

QUANG NINH UNIVERSITY OF INDUSTRY

ThS. Nguyén Manh Hung, TS. Lé Quy Chién*, ThS. Bui Cong Vién
Truong Pai hoc Cong nghiép Quang Ninh

TOM TAT

Trong xd hoi hién dai, nguon nhdn e dong vai tro quan trong nhat doi véi sw phat trién
ciia bat ky mét quoc gia nao trén thé gidi néi chung va Viét Nam ciing nhw Truong Pai hoc Cong
nghiép Quang Ninh néi riéng, boi vi néu c¢é nhitng con ngueoi tai nang, c¢é nang e chuyén mon,
c0 ban linh thi viéc khai thac va swr dung cdc ngué‘n lwc khac moi co hiéu qua va mang lai nhiéu loi
ich cho xa hgi. Nhin tir goc do chat luong nguén nhan lyc, bai bao nay dé cap dén van dé khai thac
nguon lyc cd nhan dé thiic day, mé réng cong tdc lién két gitta nha truong néi chung va Khoa Co
khi - Béng lwc néi riéng véi doanh nghiép nham ndng cao chdt lwong dao tao dong thoi déap img
Yéu cdu ciia nguoi sir dung lao déng.

Tw khoa: Co khi dong luc, Chat luvong nguén nhén lyc; Chat luwong dao tao, Nguén luc ca
nhan; Truong Dai hoc Cong nghiép Quang Ninh.

ABSTRACT

In modern society, human resources play the most crucial role in the development of any
country globally, including Vietnam and Quang Ninh University of Industry in particular. This
is because, with talented, professionally skilled, and competent individuals, the exploitation
and utilization of other resources can be effective and bring many benefits to society. From the
perspective of human resource quality, this article addresses the issue of harnessing individual
resources to promote and expand collaboration between the university in general, and the Faculty
of Mechanical Engineering and Dynamics in particular, with enterprises to enhance training quality
while meeting the requirements of employers.

Keywords: Mechanical Dynamics;, Human Resource Quality, Training Quality, Individual

Resources;, Quang Ninh University of Industry. &
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1. PAT VAN PE

V6i xa hoi dang trong da phat trién hién
nay, nguon nhan luc dong vai trd quan trong
nhat dbi véi sy phat trién cua bat ky mot qudc
gia nio trén thé gi6i néi chung va Viét Nam
cling nhu Truong Pai hoc Cong nghiép Quang
Ninh (PHCNQN) néi riéng, bdi vi néu co
nhitng con nguodi tai nang, cd nang luc chuyén
mon, ¢6 ban linh thi viéc khai thac va sir dung
cac ngudn lyc khac méi ¢6 hiéu qua va mang
lai nhiéu loi ich cho xa hoi. Pat nudc ta ngay
cang phat trién va hoi nhap sau rong trong khu
vuc va trén thé gidi thi viéc khai thac va su
dung nguon luc ca nhan dé thuc day, mé rong
cong tac lién két, hop tac v6i cac doanh nghiép
duoc xac dinh 1a mot trong nhitng khau then
chdt, dot pha cua tinh Quang Ninh nham tao
tién dé phat trién kinh té - xa hoi bén viing, gop
phan day manh su nghiép Cong nghiép hoa,
hién dai hoa (CNH, HPH) dit nu6e. Nhin tir
goc d6 chit lugng ngudn nhan luc, bai viét nay
dé cap dén van d¢ khai thac va sir dung ngudn
luc ¢4 nhan dé thiic ddy, mo rong cong tac lién
két giita nha truong noi chung va Khoa Co khi -
bong luc (CKDPL) ndi riéng véi doanh nghiép,
nham nang cao chit lugng dao tao dong thoi
dap tng yéu cau cua ngudi st dung lao dong,
g6p phan phuc vu phat trién nganh cong nghiép
ché bién, ché tao cua tinh Quéng Ninh.

2. NOI DUNG
2.1. Tiém ndng, thuc trang va sw can thiét
phai ting cuwong cong tic lién két, hop tic
gitra nha trwong véi doanh nghiép
2.1.1. Khdi qudt vé tinh Quing Ninh

Tinh Quang Ninh nim & phia Dong

Bic cua to qudc, tinh duy nhat c6 duong bién
gidi trén dat lién va duong bién giap vdoi Trung

Qudc; véi loi thé vé tai nguyén, von, con ngudi
va vin héa ving mién, 12/13 huyén, thi c6 vin
hoéa truyén thdng; Con ngudi Quang Ninh rat
"Hao sang" dam nét van héa vung mo, vdi tinh
than "Ky luat va déng tam".

V(’wi tam nhin chién luge, tinh Quang
Ninh da no luc xay dung quy hoach nham phat
trién ngudn nhan lyc ca vé quy mo, co ciu va
chat luong. Tinh Quang Ninh phan ddu dén nim
2025, tim nhin dén nam 2030 1a dia phuong c6
ngudn nhén lyc chat luong cao, dang cap qudc
te.

Véi cac loi thé & trén, nhitng nim qua
cac doanh nghiép trén dia ban tinh khong ngung
phat trién, cac khu cong nghiép dugc thanh lap,
dién hinh nhu: Tap doan Than Khoang san
Viét Nam KSVN; Khu cong nghi¢p Céi Lan;
Khu cong nghiép Texhong - Hai Ha; KCN Viét
Hung - TP. Ha Long; KCN Dong Mai - Thi xa
Quang Yén; Cong ty TNHH MTV - Toyota
Quang Ninh; Cong ty TNHH MTV O t6 Truong
Hai Quang Ninh, Cong ty C6 phan O t6 Thanh
Cong Quang Ninh...

Tir ddy, ta thiy nhu cau ngudn nhan lyc,
dap Gng cac doanh nghiép ¢ trén 1a rat can thict
va quan tam thich dang.

2.1.2. Thuc trang céng tdc lién két, hop tdc
voi cdac doanh nghiép hién nay cia Khoa Co
khi - Dong lyc va nha truwong

Dugc su quan tdm 1anh dao, chi dao sat
sao clia cac cap uy Pang, Ban giam hiéu nha
truong va cac phong ban chiic ning, nhat 1a
viéc ban hanh cac chu truong, chinh sach cho
cong tac lién két, hop tac voi cac doanh nghiép
trong vi¢c dao tao va su dung nguén nhan luc,
nhat 1a ngudn nhan lyc chét lugng cao; cong
tac tham muu, quan 1y, chi dao cua cip trén co
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nhiéu d6i méi mang lai hiéu qua tich cuc, tao
niém tin va dong luc cho toan trudng gitt viing
ky cuong, trach nhiém va uy tin. D61 ngili can
bd quan 1y cip khoa, bd mon va giang vién tré,
nhiét tinh, nang dong, c6 trinh do cao, can bo
giang day nhin chung c6 tinh than trach nhiém
cao, ¢ tinh than hoc tap, bdi dudng nang cao
chuyén mon, nghiép vu su pham, c6 y thic doi
md&i phuong phdp va nang cao hiéu qua gido
duc, trong quan ly.

- Déi nét vé Khoa Co khi - Pong luc,
Truong Dai hoc Cong nghiép Qudng Ninh

Khoa Co khi - Pong luc truc thudc
Truong Dai hoc Cong nghiép Quang Ninh co
28 giang vién véi trinh d6 hoc van cao, chuyén
mon nghiép vu virng (c6 5 tién si va 23 thac si),
duoc rén luyén qua thyc tién; c6 ban linh chinh
tri cao, tuyét d6i trung thanh vdi chu truong,
duong 16i cua Dang, phap luat ciia Nha nudc;
c¢6 16i sdng gian di, lanh manh, co y thirc t6
chure ky luat tbt, ¢6 tinh than xay dung va y chi
phén déau cao,... Vi vay, Khoa Co khi - Pong
luc ludn 1a mot khdi doan két, thong nhat trong
y chi va hanh dong nham thuc hién hoan thanh
nhiém vy “cung cdp cac san pham dao tao va
nghién ctru khoa hoc c¢6 chat lugng cao cho xa
hoi, nhét 13 cac san phém vé Co khi - bong
luc”, dua Khoa Co khi - BPdng luc trd thanh
don vi dao tao va nghién ctru khoa hoc ¢6 uy tin
trong nha truong, timg budc khang dinh vi tri &
trong truong va khu vye.

Hon 19 nam qua, Khoa da khong ngung
phat trién, 1 mot trong nhitng khoa 16n ctia nha
truong - lién tyc phat trién, dén nay Khoa co
4 b6 moén (BM) chuyén mon: B mon May va
thiét bi, BM K§ thuat Tuyén khoang, BM K§
thuat Co khi - O t6 va BM K¥ thuat Co sg.

b¢ thuc hién st mé¢nh cua nha truong,
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Khoa Co khi - Pong luc da xac dinh muc tiéu
phat trién theo dinh hudéng chinh nhu sau:

- Phat trién dao tao ngudn nhan luc
nganh Co khi - Pong luc va ky thut tuyén
khoang gin véi nhu cau sir dung lao dong cia
xa hoi;

- Pao tao 1y thuyét gan lién véi thuc
hanh;

- Pay manh cong tac nghién ctru khoa
hoc trong giang vién, sinh vién ciing nhu phbi
hop voi1 cac truong trong nganh va cac doanh
nghiép c6 mdi lién hé v6i Khoa va nha trudng;

- Lién két v6i doanh nghiép;

- Phat trién va hoi nhap qudc té.

Hinh 1. Hinh anh Dy dn Nha diéu hanh A2 -
Truong PHCNQON - QUI da duoc khai thac su
dung 01.2023

nha B, co.34 1, Yén Tho, Déng Triéu, Quing Ninh;
ién hé: 0868.595.686

= _aji“umuunn i

e -

Hinh 2. Tap thé suw pham Khoa CKPL chup anh

luu niém nhan ngay NGVN 20.11
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2.2.2. Péi nét vé co sé vit chit phuc vu dio
tao nguon nhan lwc chit lwong cao (Xwéng
thwe hanh Co khi - O t6, Khoa CKPL - QUI)

Xuéng thuc hanh Co khi O t6 (hinh 3) 1a
mot bo phan thude Khoa Co khi - Bong luc nam
trong co cau to chirc ctia Truong PHCNQN, ¢6
churc nang tham muu cho Khoa va Nha truong
vé chién luoc khai thac, st dung trang thiét bi
phuc vu dao tao, nghién ctru khoa hoc va két
ndi doanh nghiép; truc tiép thuc hién nhiém vu
dao tao thuc hanh nghé nghiép cho sinh vién; t6
chirc cho hoc sinh Trung hoc pho thong (THPT)
trai nghiém va san xuat thuc nghiém khi c6 yéu
cAu cta thuc té.

b) Bén trong xuong
Hinh 3. Hinh anh Xuéng thue hanh Co khi O t6

Xudng thuc hanh Co khi O t6 14 noi dao
tao nhitng pham chat va niang luc ctia nguoi can
bd k¥ thuat chuyén nganh cong nghé Ky thuat
co khi 6 t6. Qué trinh dao tao tich hop gitra
ly thuyét va thuc hanh gitp sinh vién tiép thu
nhanh chong va van dung thanh thao ky nang
Xuéng 14 noi hinh thanh nhitng pham chat
co ban cua nguoi ky thudt vién, cir nhan, ky
su cong nghé 6 t6. Pén nay, Khoa CKPL di
dao tao dugc 13 khoéa véi > 500 ctr nhan, k¥
su nganh Cong nghé k¥ thut co khi (chuyén
nganh: Coéng nghé co khi O to; Ty dong hoa
thiét ké cong nghé Co khi...) ra truong (hinh 4),
100% déu c6 viéc 1am va tu 1ap nghiép; Hién
tai dang duy tri dao tao 04 khéa ctr nhan, k¥ su
Cong nghé ky thuat co khi, Cong nghé co khi O
to voi trén 200 sinh vién.

Hinh 4. Ky ni¢m ngay nhan bang tot nghlep lop
Co khi O t6 K9 tai QUI

Hinh 5. Hinh anh Sinh vién tham gia hoc tdp va NCKH.
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Xuong thue hanh Co khi O t6 14 noi tién
hanh cac hoat ddng nghién ctru ing dung khoa
hoc cong nghé, nghién ctru qua trinh giang day
thuc hanh; 13 noi dé thuc nghiém san xuét, thuc
hanh cac hoat dong sang tao cho sinh vién. bén
nay di c6 hang chuc Dé tai giang vién va sinh
vién dugc thuc hién (hinh 5) va tr nam 2018
trién khai thuc nghiém ché tao xe sinh thai tiét
kiém nhién li¢u, tham gia cudc thi 1ai xe sinh thai
tiét kiém nhién liéu do Honda t6 chirc, &én nay
da c6 08 xe duoc ché tao tai xudng (hinh 6, 7, 8).

Hinh 6. Chiéc xe dau tién tham gia cudc thi ldi xe
sinh thai tiét kiém nhién liéu do Honda to chirc
nam 2018.

Hinh 7. Hinh anh trudc gio khoi dong
tham gia cugc thi ldi xe sinh thdi tiét kiem nhién
liéu do Honda to chirc
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= Fa
Hinh 8. Hinh anh 02 chiéc xe sinh thdi tiét kiém
nhién liéu san sang tham gia cudc thi

Ngoai ra, Xuong thuc hanh Co khi O
t6 con 13 noi t6 chirc danh gia k¥ ning nghé
nghiép, td chire cac hoat dong chuyén mon hoc
thuat trong linh vyc dao tao thyc hanh nghé;
kiém tra danh gia ning luc cua sinh vién.

Xuéng thyc hanh Co khi O t6 gom c6
cac phan khu nhu sau:

- Khu vue thuc hanh thao 1ip dong co;

- Khu vuc thuc hanh thao lép gﬁm 0 t0;

- Khu vuc thuc hanh dién 6 to;

- Khu vuc stra chira chung;

- Khu vyc bao dudng nhanh;

- Khu vuc thue hanh son siy;

- Khu vyc gia cong co khi;

- Khu vuc mo6 hinh 6 t6.

2.2.3. Cong tdc lién két dao tao va két néi
doanh nghiép tai Khoa Co khi - Dong luc

Cong tac lién két dao tao va két ndi
doanh nghiép dang dugc Nha truong chi trong
trong nhitng nim gan ddy, hang chuc doanh
nghiép duoc két ndi v6i Khoa Co khi - Pong
luc 1a co so dé chuyén giao cong nghé, thuc
hanh, thuc tap cling nhu co hoi viéc l[am cho
sinh vién sau t6t nghiép.

Khoa cung cac Bo mon da chu dong
lién két voi cac cong ty, doanh nghiép vé linh
vuc k¥ thuat co khi - 6 t6, linh vyc k¥ thuat
tuyén khoang dé tao diéu kién vé co s& vat chat
phuc vu cho cong tac thyc hanh - thyc tap cua
sinh vién cling nhu cap nhat thyc té cho giang
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vién, 1a co hdi tim kiém viéc lam cho sinh vién
sau khi tot nghiép (Cong ty TNHH MTV -
Toyota Quang Ninh; Cong ty TNHH MTV O
t6 Truong Hai Quang Ninh, Cong ty C6 phan
O t6 Thanh Cong Quang Ninh; Cong ty TNHH
Toyota Nankai Hai Phong; Cong ty C6 phan Co
khi va Lap méy Viét Nam - Colavi; Cong ty Co
phan Cong nghiép O t6 - Vinacomin, Cam Pha;
Cong ty C6 phan Co khi Mao Khé; Cong ty Co
phan Ngén Tri, Yén Tho; Cong ty C6 phan Co
khi & TM Phuc Thanh; Cong ty TNHH Tuén
Bic - Mao Khé; Cong ty C6 phan Co khi - Dich
vu va TM Bic Son, Udng Bi; Cong ty C6 phan
Co khi Uong Bi; Cong ty TNHH Inox Tam
Long, Ha Long; Cong ty TNHH Thuong mai
- Van tai Thinh An; Cong ty TNHH Séan xuat
thiét bi Nam Son, Ha Long; Cty TNHH CK-
CTM Théng Loi - Bong Triéu; Gara O t6 Kién
Cuong - Mao Khé; Cong ty TNHH Ché tao
May va Thiét bj Bach Khoa - Ha Noi; Cong ty
TNHH Cong ngh¢ CAD/CAM Viét Nam; Cong
ty CP than Mao Khé; Cong ty Tuyén than Cira
ong, Hon Gai; Cong ty than Udng Bi; Cong ty
CP than Vang Danh; Tong cong ty Apatit Viét
Nam; Cong ty M6 tuyén Pong Sin Quyén,...)
nhu trén hinh 9.

TOYOTA

x  Wemichosaermy wbes :
amwnmmi\mmq\u' E}F\mn I
UL Do

THACO &

DOANH NGHIEP
KET NOI V&1
KHOA CKBL

Hinh 9. Mét s6 doanh nghiép c6 két noi véi Khoa
Co khi - Bong lyc, Truong PHCNQON - QUI.

Hién nay, Khoa dang lién két, két ndi
doanh nghiép thude céc linh vuc sau:

- Cac nha may san xuét phu tung, phu
kién, lap rap 6 t6 va may dong luc. Cac co so
khai théc, stra chita 6 t6, may dong luc. Cac
doanh nghiép kinh doanh, van tai 6 t6, may
dong luc, phu tung,... dac biét la cac Cong
ty lién doanh 6 t6 nhu Toyota, Honda, Ford,
Nissan, Truong Hai;

- Cac cong ty ché tao may, xi nghiép ché
tao co khi hodc str dung cac diy chuyén cong
nghé va thiét bi co khi, cac cong nghé CAD/
CAM/CAE va ty dong hoa CNC; Cac vién thiét
ké, ché tao khuon mau, ché tao may cong cu,
co khi chinh xac; Cac Cong ty trong Tap doan
Cong nghi¢p Than - Khoang san Viét Nam -
Vinacomin (TKV); Cac nha may xi mang, nhiét
dién;

- Cac nha may tuyén khoang, cac cong
truong, phan xudng, cac co sé san xuat, ché
bién va kinh doanh khoang san, cic co s& kinh
doanh may va thiét bi tuyén khoang, nha may
xi mang, nhiét dién, va cac ho ti€u thu khoang
san, trung tdm phan tich khoang san, co quan
quan ly tai nguyén va moi truong, cac co so dao
tao va nghién ctru vé tuyén khoang. ..

Ngoai ra, Khoa con lién két v6i mot sb
chuyén gia linh vyc k¥ thuat Co khi - O 6 -
Tuyén khoang dang truc tiép san xuit ngoai
doanh nghi¢p tham gia phan bién cac dé tai,
giao trinh do Khoa va B mén thyuc hién. Ngoai
ra, cac bd mon con lién két vai: Cac truong dai
hoc (Pai hoc Mo - Dia chat, Ha Nbi; Pai hoc
Bach khoa Ha No¢i, Dai hoc Cong nghiép Ha
Noi;...); Cac vién nghién ctru (Vién Nghién
ctiru Co khi; Vién Ung dung Cong nghé; Vién
Khoa hoc va Cong nghé Mo - Luyén kim; Vién
Co khi va Nang lugng M¢é - TKV); Tap doan
Cong nghiép Than - Khoang san Viét Nam; Hoi
nghé nghiép (Ho6i Co khi, Hoi Tuyén khoang
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Viét Nam); trong linh vee NCKH, tham gia viét
bai cho cac Hoi nghi khoa hoc, tap chi chuyén
nganh (Tap chi Dién tor QUI, Tap chi Co khi
Viét Nam, Tap chi Cong nghiép Mo, Tap chi
Khoa hoc Cong nghé¢ Viét Nam...), viét ban tin
khoa hoc Co khi ning lugng - Mo, viét gido
trinh xuét ban, sach chuyén khao...

* Voi cac thong tin trén, nhom tac gia
dua ra mot so khuyén nghi nhu sau:

2.3. Sw can thiét phai ting cuong khai thac
va sir dung ngudn lwc c4 nhan dé thic day,
mé& rong viéc gin két bén virng giira nha
trweong va doanh nghiép trong dao tao va
sir dung ngudn nhéan luc phuc vu phat trién
nganh cong nghiép ché bién, ché tao

Mot s6 loi ich co ban:
« Tht nhat, di v6i nha truong:

- Nha truong dugce doanh nghiép tuyén
dung tu van, gop ¥, diéu chinh xdy dung noi
dung chuong trinh dao tao; Gop phan nang cao
nang luc va trinh d¢ chuyén mén cho nguoi hoc,
nang cao chat luong dao tao ngudn nhéan lyc dap
{mg nhu cau cta doanh nghiép va x4 hoi;

- Tham gia céc dé tai nghién ctru khoa
hoc va to chirc cac budi toa dam, hoi thao chung;
Trao di cac thong tin vé khoa hoc, cong nghé¢
tién tién va nhu cau vé ngudn nhan lyc trong
thoi diém hién tai va tuong lai;

- Ky két v6i doanh nghiép vé viéc tham
gia cac d& tai nghién ctru khoa hoc va to chirc
cac budi toa dam, hoi thao chung. Trao ddi cac
thong tin vé khoa hoc, cong nghé tién tién va
nhu cau vé nguén nhan luc, dac biét l1a nguén
nhan luc chat luong cao trong thoi diém hién
tai va tuong lai;
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- Nang cao duoc chét lugng dao tao
cling nhu tim dugc dau ra phong phu cho nguoi
hoc, tir d6 nang cao uy tin cua nha truong trude
nhirng yéu cau cua thi truong lao dong da dang
va ludn bién dong; Tao duoc tiéng vang trong
gido duc va dao tao, gay uy tin cling nhu duy
tri moi lién két bén ving gitta nha truong va
doanh nghiép;

- Nha trudng c6 thé ting cudng tinh tu
chu vé nguodn tai chinh cling nhu co sé vat chat
¢ hién tai va tuong lai.

« Thit hai, dbi véi doanh nghiép:

- Doanh nghiép luén yén tam cd mot
d6i ngil nhan lyc viig chic hd trg khi minh
¢ nhu cau. Pong thoi, doanh nghiép it ton chi
phi tuyén dung, thir viéc, vi qua thoi gian thuc
tap chinh 13 thoi gian sinh vién thé hién ning
luc, doanh nghiép danh gia kha nang, nang
luec, phém chét cta sinh vién. Noi cach khac 1a
doanh nghiép c6 thém quyén va co hdi lya chon
va sir dung ngudn lao dong chét lugng, c6 trinh
do, tir 46 giai quyét dugc bai toan nan giai vé
nhan luc;

- Puoc phép danh gia chat luong dao
tao (phat huy mat manh, khéc phuc nhirng mat
yéu kém) va déng gop ¥ kién vao viéc xay dung
chuong trinh dao tao cua nha truong;

- HO tro tai chinh, co s& vat chat cho nha
truong va tham gia giang day vao qua trinh dao
tao nhu mot hinh thic dau tu, phat trién budc
dau. Doanh nghiép s& duoc huong loi khi chét
luong san phém dao tao cua nha truong dugc
dam bao boi dau ra qua trinh dao tao cua nha
truong 12 dau vao ctia qua trinh tuyén dung, st
dung lao dong cta doanh nghi¢p. Ttr dd, doanh
nghiép c6 thém co hdi quang ba thuong hicu,

hinh anh cua doanh nghié¢p;
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- Doanh nghiép sém tiép nhan nhiing
thong tin vé khoa hoc, cong nghé va cé thé dat
hang cac dé tai nghién ctru khoa hoc c6 chat
lugng va thiét thuc tir nha truong nham cai
tién, nang cao chat luong san phim cta doanh
nghi¢p.

* Thir ba, d61 véi nguoi hoc (sinh vién):

- Sinh vién ¢6 co hoi lua chon dia diém
thuc tdp pht hop s& tao cho sinh vién nim bat
dugc moi truong thuc té, phat trién duoc ky
nang giai quyét nhitng van dé phat sinh. Chinh
ban than cua sinh vién s& c6 dugc yéu td linh
dong, mém mai, uyén chuyén hon trong xa hoi.
Thuc tap, kién tap tai doanh nghiép gitp sinh
vién mé rong mdi quan hé ctia minh. Cac dot
thue tap thuc té giap ho hiéu rd hon nhitng bai
hoc 1y thuyét. Vi kinh nghiém thyc tap ho s&
tu tin, san sang nhan cong vi¢c dugc giao sau
khi ra truong. Dot thuc tap cling 1a cude khao
sat, thu thach ho trong qua trinh 1ap nghiép.
Cho du dat dugc két qua nhiéu hay it, cac dot
thyuc tap cling mang lai cho sinh vién nhiéu co
hoi khac nhau;

- Giup cho sinh vién ¢6 co hdi tim kiém
hoc bong va ti€p can sdém vdi cac to chirc tuyén
dung tao co hdi co6 viéc lam sau khi tot nghiép.

2.4. Mot s6 giai phap nham thac diy, mé
rong viéc gin két bén virng giira nha truong
va doanh nghi€p trong dao tao va sir dung
ngudn nhén lwe phuc vu phat trién nganh
cong nghiép ché bién, ché tao

« Tht nhat, d6i v6i nha truong:
Gan két voi doanh nghiép trong viéc
xdy dung chuong trinh dao tao. Nha truong

can phai ty minh nang cao nang lyc dao tao,
xay dung chuan dau ra cho nguoi hoc can co6 su

tham khao nhu cau thi trudng va doanh nghiép.
Ttr sy tham khao nhu cau thi truong va doanh
nghiép, nha truong xay dung khung chuong
trinh giang day, bién soan va cai tién giao trinh
glang day cho phu hop véi yéu cau cua thuc
tién va yéu cdu cua tung giai doan phat trién ctia
doanh nghiép nganh cong nghi€p ndi chung va
nganh cong nghiép ché bién, ché tao noi riéng.

Nha truong can thuc hién tét phuong
cham dao tao nhiing gi xa hoi can chtr khong
dao tao nhitng gi nha truong co, dao tao lay
nguoi hoc lam trung tdm. Bén canh viéc dao
tao theo nhu cau cta doanh nghiép thi nha
truong can phai dam bao tinh tién tién, hién dai
cua chuong trinh dao tao, phai dao tao ra nhiing
con ngudi c6 kha ning hoc tap sudt doi. Ngoai
ra, tir viéc trung cdu doanh y, nha truong cd
thé nghién ctru xay dung chwong trinh dao tao
va mo cac nganh dio tao phu hop véi nhu ciu
cua nha truong. Kiém tra chit chg, sau sat chat
luong cua sinh vién, thuc hién phuong phap
danh gia to bén ngoai (nguoi st dung lao dong)
két hop v6i déanh gia bén trong (nha truong).

Thuc hién tot cong tac xa hoi hoa giao
duc b::ing viéc lién két vé tai chinh va co s& vat
chat, tao diéu kién cho d6i ngii doanh nhan truc
tiép tham gia giang day. Ngudn tai chinh cua
phan 16n nha truong ¢ nudc ta hién nay van
phu thudc vao ngan sach nha nudc va hoc phi.
Cé hai ngudn von nay, vé co ban chi du cho nha
treong duy tri cac hoat dong dao tao. Do do,
nha trudng mudn c6 ngudn tai chinh doi dao
can phai thyc hién tot cong tac xa hoi hoa dua
vao doanh nghi€p va nha tai trg (manh thuong
quan) dudi cac hinh thirc: hoc bong cho sinh
vién hoc gidi hodc sinh vién ngheo vuogt kho,
cung cap ngudn nhan luc cho cong tac giang
day, hop dong nghién ciru khoa hoc...

Gan két viéc dieu hanh nhan sy va tham
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gia qua trinh dao tao bang cach uu tién tuyén
dung nhiing gidng vién c6 kinh nghiém lam
viéc trong cic doanh nghi€p, xay dung ti€u
chuan dung 16p d6i voi giang vién nhu cin ctr
vao trinh d§ chuyén mon, chuyén nganh, kinh
nghiém thuc té... Tuy thudc hoc phén ma nha
truong co sy phan cong va lya chon giang vién
cho phu hop.

DPay manh hop tac nghién ctru khoa hoc
va thuong mai hoa cac két qua nghién ctru. Day
13 hinh thirc hop tac cao nhat gitra nha trudng va
doanh nghiép. Tang cuong chit ché hon nita vé
mdi quan hé gitta Cyu sinh vién véi nha trudng,
tao co ché dé nhting Cyu sinh vién dang lam
viéc tai doanh nghi¢p lién hé thuong xuyén vaoi
nha trudng, c6 thé to chirc nhitng budi hoi thao
trao doi kinh nghiém giira Iy thuyét véi thuc
tién. Pay 1a cdu ndi viing chic giira nha trudng
va doanh nghiép, rat hiéu qua, rat thiét thuc. Qua
su lién két nay, nha truong s& cai tién chuong
trinh dao tao theo timg thoi diém sao cho phu
hop voi nhu cau ciia doanh nghiép trong nganh
cong nghiép va nganh cong nghiép ché bién, ché
tao cua tinh Quang Ninh va khu vuyc.

« Thit hai, d6i véi doanh nghiép:

Doanh nghiép can c6 ké hoach cu thé va
lau dai trong viéc phat trién ngudn nhan lyc cho
doanh nghiép bang nhiéu cach thic khac nhau,
c6 thé 1a cir nguoi di hoc tai nha truong, trung
tam truc thudc trudong, moi hoic tuyén dung
ngudi ¢o trinh d6 chuyén mon tay nghé cao...
nhung c6 mot cach hiru hi¢u nhat 1a viéc ga"m
két chit ché giita doanh nghiép v4i nha truong
trong vi¢c dao tao va su dung ngué)n nhan luc,
nhét 14 nhén luc cht lugng cao.

Doanh nghi¢p cung tham gia dao tao
bang cach gop y kién vé xay duyng, danh gia
va cai tién chuong trinh dao tao thong qua viéc
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cung cip thong tin, phan bién ndi dung chuong
trinh dao tao, qua d6 nha truong c6 thé chinh
stra cho phu hop véi thuc té.

Doanh nghiép hd tro tai chinh ciing nhu
co so vat chat bang cac hinh thirc nhu hd tro
hoc bdng cho sinh vién, ky két cac hop dong
tu van, nghién ctru khoa hoc. Mit khac, doanh
nghiép c6 thé hd tro tai chinh cho nha trudng
bang viéc thanh lap cac cong ty, khu cong nghé,
khu thuc hanh, giang duong, phong thi nghiém
trang thiét bi cho giang day va hoc tap.

Doanh nghiép cu céc chuyén vién,
chuyén gia, k¥ su, cong nhan lanh nghé tham
gia tryc tiép giang day hodc hudng dan thuc
hanh tai nha truong hodc tai doanh nghiép.
Ngoai ra, cac doanh nghiép ciing can c6 thién
chi va tao diéu kién tiép nhan cic giang vién,
can bd quan 1y dén doanh nghiép hoc tap, hoc
héi kinh nghiém hodc trao doi nhitng vudng
mic giita chuong trinh dio tao va yéu ciu cua
thuc té.

* Thr ba, d61 v6i nguoi hoc (sinh vién)

Khi d4 chon truong va nganh hoc thi can
xéac dinh rd tam quan trong ctia nganh nghé dé
c¢6 cach tiép nhan va hoc tap ding dén. Ngoai
ndi dung hoc trén 16p, nguodi hoc can hoc va
tim hiéu thém kién thirc trén sach v, bao chi,
ban beé, mang Internet... tham gia cac dién dan,
thuyét trinh, hoi thao vé chuyén nganh giira
nha truong va doanh nghi¢p, tham gia vao cac
nhom nghién ctru khoa hoc tang kha ning tu
duy, phat hién va xt 1y vin dé; tham gia thuc
tap thuc té theo chuyén nganh dao tao tai céc
doanh nghiép nham van dung kién thirc di tiép
nhan ¢ nha trudng vao thuc té doanh nghiép,
trau ddi kinh nghiém, 10ng tu tin, ban linh tim
co hoi viée 1am sau khi tot nghiép.
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Mait khac, nguoi hoc phai tao dugc tam
1y 6n dinh, virg vang va phai c6 long yéu nghé,
c6 muc tiéu, dinh hudng rd rang trong qua trinh
hoc tap.

3. KET LUAN

Trong xa hoi hién dai, voi bdi canh thé
gi6i dang dién ra cudc Cach mang cong nghiép
4.0, dat nudc ngay cang phat trién va hoi nhap
sﬁu r6ng trong khu vuc va trén thé gidi thi méi
gan két gitra nha truong va doanh nghiép 1a rat
quan trong xuét phat tir yéu cau khach quan cua
quy luat kinh té, quy ludt cung cau, dam bao hai
hoa loi ich tir ba bén: Nha nudc - Nha truong -
Doanh nghiép. C6 thé khang dinh ring mdi gin
két bén viing gitra nha trudng va doanh nghiép
co vi tri dac bi¢t quan trong trong viéc dam bao
va nang cao chét lugng san pham dao tao cia
nha truong, dong thoi 13 ngudn nhan luc chat
lwong dau vao cua doanh nghiép. Vi vay, ting
cuong khai thac va str dung ngudn luc ¢4 nhan
dé thuc day, mo rong viée xdy dung va cing cd
mbi gan két bén viing giira nha trudng va doanh
nghiép trong viéc phat trién ngudn nhan luc
phuc vu phat trién nganh cong nghiép ché bién,
ché tao cta tinh Quang Ninh va khu vuc 13 yéu
cAu cép béach, 14 nhiém vu bét budc va la doi hoi
ctia x4 hoi. Nha truong va doanh nghiép cin
phal dua ra nhiing giai phap dong bd va hop ly
nhit nham xay dung va pht trién m01 gan két
bén viing nay. Bén canh dé, viéc gan két dao
tao gilra Nha truong va Doanh nghiép 1a mot

giai phap hiéu qua, 1a mét xich quan trong, then
chdt va cap thiét dé giai quyét van dé viec lam
clia sinh vién sau khi tét nghiép, dap ung nhu
cu ngudn nhan lyc c6 tay nghé cao, chit luong
cao cla xa hoi. Viéc lién két dao tao gitra nha
truong va doanh nghiép da giai quyét dugc van
dé bat cap trong thi truong lao dong hién nay
0 Viét Nam va trong tinh Quang Ninh phuc vu
nganh cong nghiép ché bién, ché tao phat trién
bén viing. <

Ngay nhan bai: 03/7/2024
Ngay phan bién: 06/8/2024
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IEP - DOANH NHAN

LILAMA 10 hoan thanh xuit sic lip dit Rotor to may
s0 2 Thuy dién Ialy M¢ rong

ong ty C6 phan LILAMA 10 (LILAMA
‘ 10) tiép tuc khing dinh vi thé hang dau

trong linh viuc Lip méy voi viéc hoan
thanh xudt sic lp dit Rotor t6 may sé 2 cua dy
an Thuy dién Ialy M6 rong vao sang ngay 28
thang 08 nam 2024.

Can bg, cong nhan vién LILAMA 10 chup anh
trueée khi bat dau ldp ddt Rotor t6 mdy s6 2.

Du an Nha may Thuy di¢n Ialy mo
rong c6 von dau tu gan 6.400 ty ddng voi quy
mo 2 t6 may, v6i tong cong suat 360MW. Dy
an dugc Thu tudng Chinh pha phé duyét chu
truong dau tu tai Quyét dinh sd 38/TTg-CN
ngay 10/01/2018. Dy an duoc khoi cong tu
thang 5/2021 va d6i mat v6i rat nhiéu kho khan,
thach thuc, song voi sy nd luc, quyét tam cao,
t6 chire diéu hanh, thi cong hop 1y ctia chii dau
tu va cac nha thau tham gia du an, dén nay phan
xay dung cong trinh co ban da hoan thanh.

Viéc lap dit Rotor to may s 2 ciia du
an 1a dau mdc quan trong dé tién toi ké hoach
thir nghiém chay thir to may, dap ing muc tiéu
phat dién t6 may sb 2 vao thang 12/2024, va
cling 1a minh chimg cho sy nd lyc khong ngtmg
nghi va tinh than trach nhiém cao ciia toan thé
can bg, cong nhan vién LILAMA 10.
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Trude khi lap dit rotor, don vi d3 hoan
thanh viéc lép dat tuabin, stator, cau truc gian
may. Rotor, stator may phat da dugc thi nghiém
cach dién va thi nghiém cao thé dung theo tiéu
chuén hién hanh.

Cdn canh Rotor té may s6 2 dwoc lap bang cong
truc doi 500 tan.

Rotor cta t6 may sb 2 ¢o trong luong
hon 400 tan, duong kinh 6.276 mm, chiéu cao
3.098 mm doi hoi sy chinh xéc tuyét ddi va ky
thuat cao trong timg budc lip dat. Véi su phdi
hop nhip nhang gitra cac do1 ngli k¥ su va cong
nhan lanh nghé, LILAMA 10 d4 hoan thanh lip
dat trong thoi gian ngan hon du kién, dam bao
dung tién d6 va chat lugng ky thuat cao nhét.

Thanh cong nay khong chi 1a mot minh
chung cho nang luc ky thuat va kha nang quan
1y du 4n ctia LILAMA 10, ma con thé hién su
cam két manh mé& cua Cong ty dbi véi viée
thuc hién nhiing du 4n quy mo 16n va phtec tap.
Diéu nay gitip nang cao uy tin cia LILAMA
10 trong nganh Lap Méy va Thuy dién tai Viét

Nam ciing nhu trén thé gioi.



DOANH NGHIEP - DOANH NHAN

Du 4n Thuy dién Ialy M¢ rong 1a mét
trong nhitng dy 4n trong diém, gop phan quan
trong vao viéc cung cdp ning luong tai tao,
than thi¢én v&i moi tru’(‘mg cho ca nudc. Viée
LILAMA 10 hoan thanh ldp dit rotor to may
s6 2 ding tlen d6 khong chi dam bao cung cap
dién nang on dinh ma con hd tro dang ké cho
sy phat trién kinh té - xa hoi cia khu vyc Tay
Nguyén va ca nudc.

Cong ty C6 phan LILAMA 10 cam két
tiép tuc phat huy ning lyc va tinh than lam viéc
day trach nhiém dé dong gdp vao su phat trién
bén vimng cua nganh ning luong nudc nha.
Thanh cong trong viéc lap dit rotor t6 may s6 2
chi 1a mét trong nhitng budc tién manh m& ma
LILAMA 10 da va dang thuc hi¢n, hudng toi
muc tiéu tr¢ thanh don vi hang dau trong linh
vuc Lip may.

K7 su, cong nhan tay nghé cao ciia LILAMA 10
dang can chinh nhitng cong doan cuoi cho viéc lap
ddt Rotor t6 mdy sé 2 vao Stator:

Baz dién LILAMA 1 0 chup anh chung cung dai
dién lanh dao EVNPMB?2 va cac Nha thau trude
khi Rotor té6 may s6 2 dwoc LILAMA 10 ldp ddt.

La don vi thi cong chil chdt trong nhiéu
du 4n trong diém qudc gia, LILAMA 10 khong
ngimg cai tién va 4p dung nhimg cong nghé
tién tién, mang lai hiéu qua cao nhét cho cac
cong trinh. V&i phuong cham "An toan - Chat
lugng - T1en do", LILAMA 10 da va dang xay
dung niém tin viing chic tir phia ddi tac, khach
hang trong va ngoai nudc.

Su kién lap dit thanh cong rotor t6 may
s6 2 Thity dién Ialy mé rong thém mot lan nira
khang dinh vi thé dan dau cia LILAMA 10
trong nganh Lip may tai Viét Nam.

Thanh coéng nay khong chi 13 niém tu
hao cua riéng LILAMA 10 ma con 13 niém ty
hao chung cua toan nganh Lip may. Véi su
quyét tim va nd lyc khong ngimg, LILAMA 10
chic chin s tiép tuc git hai thém nhiéu thanh
cong méi, gop phan nang tim vi thé ciia nganh
Lip may Viét Nam trén ban do thé gioi. <
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