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This article focuses on studying the principles of metal cutting by the
traditional electric arc method using traditional tools, machinery and
equipment. Thereby, proposing solutions to innovate metal cutting
practices from the traditional electric arc method on real equipment to
the practical method on virtual reality technology. Accordingly, the
practical method will be to design and build 3D models of traditional
equipment, tools and instruments such as: Welding torches, current
regulators, metal iron workpieces, protective gear... using 3D graphic
design technologies such as Unity 3D, Maya 3D, 3Ds Max... and build
virtual simulation exercises of the metal cutting practice process in the
form of visual virtual reality models using OpenSG graphics library,
programming languages such as C#. The results of the paper will build
a virtual practice model of metal cutting using the electric arc method
with automatic step-by-step instructions of the metal cutting process. At
the same time, the article will also provide assessments and analysis of
the quality of practical lessons at vocational training institutions in Thai
Nguyen province.
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Bai bao nay tap trung vao nghién ctru nguyén ly cua k¥ thuat cit kim
loai bang phuong phap hd quang dién truyén théng bang cac cong cu,
may moc trang thiét bi truyén thong, qua d6, d& xuat giai phap ddi mai
phuong phéap thyc hanh cat kim loai bang phuong phap hd quang dién
truyén thong trén céac trang thiét bi thuc té sang phuong phéap thuc hanh
trén cong nghé thuc té do. Theo d6, phuong phap thuc hanh s& thyuc
hién thiét ké, xdy dung mé hinh hoa 3D cac trang thiét bi, cong cu,
dung cu truyén théng nhu mé han, may diéu chinh dong dién, phéi sat
kim loai, d6 bao hg... str dung cac cong nghé thiét ké d6 hoa 3D nhu
Unity 3D, Maya 3D, 3Ds Max... va tién hanh xay dung cac bai thuc
hanh md phong ao qué trinh thuc hanh cit kim loai duéi dang mé hinh
thuc té a0 truc quan st dung thu vién d6 hoa OpenSG, cac ngdn ngir 1ap
trinh C#. Két qua bai bao sé& xay dung dwoc md hinh thyc hanh thyc tai
40 cat kim loai bang phuong phap hd quang dién kém hudng dan thuyét
minh ty dong ting budc cta qua trinh cit kim loai. Pong thoi, bai bao
cling s& dua ra nhirng danh gia, phén tich chit lugng bai thuc hanh tai
céc co sO gido duc day nghé trén dia ban tinh Thai Nguyén.
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1. Gioi thiéu

Trong xu huéng chuyén doi s6 toan ciu, hoat dong gido duc dio tao noi chung va dio tao nghé
nghiép ndi riéng ciing da c6 nhing chuyén bién tich cuc, d6 1a nghién ctru khai thac cac giai phap
cong nghé so vao ung dung cac hoat dong dao tao. Bai bao nay tap trung nghién ciru vé giai phap
chuyen d6i s6 phuong phap thuc hanh trong gido duc ky ning nghé cho ngudi hoc. Bén nay, ca trén
thé gi6i va trong nude bude dau da co nhitng nghién ciru va dat duoc thanh tyu déng ké trong xay
dung phat trién cac giai phap cong nghé trong thuc hanh nhu: Trén thé gidi, nam 2021, Scaravetti va
Frangois [1] da tap trung nghién ctru vé viée sir dung cong nghé AR (Augmented Reality) trong k§
thuat co khi. Gidi phap nay tao cho nguoi hoc co thé hoc tap va tuong tac voi ndi dung bai hoc dugc
thuan tién. Nhém nghién ctru tng dung AR dé xay dung cac gidi phap cho phép lua chon cac thiét bi
va phan mém AR, cho phép c6 mot chudi ky thuat sb tich hop voi cac cong cu va tép ki thuat sé duoc
str dung boi cac ky sur co khi [2] - [4] dé thuc hanh cac tay nghé thanh thao hon. VR (Virtual Reality)
la mot cong nghé gido duc voi nhiing tién bo dang ké [5], viéc ung dung VR, AR 1a mot phan quan
trong trong phét trién k¥ ning nghé nghiép thich Gmg véi bdi canh cua cong nghé ma cac ky su phai
duoc dao tao. Viée ing dung AR s€ tang cudng tuong tac méi truong thyc hanh nghe [6], cho
phép tao mot nén tang cong nghé hiéu qua dé dao tao trong linh vuc co khi [7], [8]. Ung dung AR
vao thiét ké cac bai thyc hanh nghé 4o s& gitip ngudi hoc ting dong co va niém vui hoc tap, khdm
phé, trai nghiém va hinh dung cac hién tugng phuc tap [9]. Wang va cong sy [10], Yuliia va cong
sur (2019) cho biét ring khi sir dung AR trong thyuc hanh s& giup ngudi hoc tap trung hon, tang cam
giac “hién dién” va cai thién kha nang ghi nhé [11], dac biét 1a tao ra nhimg loi thé ting dong luc va
thai d¢ tich cuc ctia nguodi hoc, céi thién hleu biét va hiéu sut hoc tap, ting sy tham gia clia ngudi
hoc. Milgram va Kishimo [12], ban luan v& qua trinh tao kich ban AR tir dit liéu CAD, sir dung
tinh lién tuc thuc té/ao giira cac giao dién hiru hinh va VR, thiét bi deo dugc (man hinh gin trén
dau c6 nhan dang cir chi) va thiét bi AR dugc xir Iy dé tao cac bai thyc hanh. Nebeling va cong
su [13], Imottesjo va cong su [14] dd st dung cong nghé CAD dé biéu didn md hinh 3D hd trg
xay dung cac bd phén trong cac bai giang thuc hanh va mé ta chi tiét qua trinh hoat dong.

bao tao ky nang nghé trong cac co s gido duc hién nay da nhan dugc nhiéu sy quan tim dén
tir nhidu qudc gia, nha khoa hoc va nha quan ly quan tam phat trién ung dung cong nghé mai nhu
VR, AR vao xdy dung cac phin mém mé phong cac bai hoc, bai thyc hanh co khi, dién, han... va
da dat duoc nhiéu két qua.

O Viét Nam, gido duc dao tao nghé clng can ¢ nhimg chuyén minh, thay ddi phuong phéap va
cach thirc dao tao tir cac bai thuc hanh truyen thong trén cac trang thiét bi may moc tai cac phong
chuyén sang khai thac thyc hanh trén cic phan mém 4o. Piéu nay s& khic phuc phan nao han ché
hién nay cho su thiéu co s& vat cht, trang thiét bi thuc hanh. Co so day nghé cO trang thiét bi
thuc hanh lac hau, khong theo bét kip dugc voi xu thé, thiéu khai thac phat trién cac ung dung
cong nghé chuyén ddi sb, cong nghé 4.0 vao xay dung cac giai phap thuc hanh thuc t& d0. Cong
trinh “Phong thi nghiém vét ly dai cuong 40”, do Vién Vit ly Ky thuat — Pai hoc Bach Khoa Ha
Noi xdy dung phan mém thi nghiém vat Iy 40. Vi cac chét 1ong, khi... va cac thiét bi, dung cu
st dung dugc thiét ké hoan chinh, qua trinh xtr 1y khoa hoc va trung thyc hinh anh, cac thao tac
thi nghiém duoc mé phong “gin giong” that, tao moi truong thuc hanh thuc tai a0 trén may tinh
[15], [16]. Nhém Mimbus [17], nghién ctru cac giai phap tmg dung cong nghé thuc té 4o vao dao
tao gido duc nghé nghiép va budc dau ho da cho ra nhing san phim nhu: Gidi phdp 16p hoc
thong minh, cdac hé th(fng mo phong thyc 1é o, hd tro dao tao nhan luc trong cac nganh co khi 6 to,
han... v6i cac ing dung dugc thiét ké dé cung cip trai nghiém hoc tap tuong tac, thyc hanh. H¢ mo
phong k§ thuat co khi: cho phep nguoi hoc kham pha cac thanh phén chi tiét co khi vGi déi tuong
md phong 3D dé phat trién cac nguyén tic co ban can thiét trong cac quy trinh san xuat hau can va
bao tri [18]. Hé m6 phong hé thong va thlet bi khi nén: sir dung cac md hinh thyc té 40, hinh anh
dong giup ngudi hoc hiéu rd clu tao chi tiét va két cau thanh phan, tong thé cua hé thdng khi nén
[18]. Hé md phong thuc hanh han chay trén nén tang zSpace, cho phép ngudi hoc thuc hanh han hd
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quang, voi cac bai tap tir d& dén kho theo chuan chau Au. May han mé phong hiéu qua nhét cho
viéc hoc va thyc hanh cac ky nang chuyén dong han, giai phap cho phép tiy theo bai hoc thuc hanh
duoc lya chon, phin mém c6 kha niang mo phong cac quy trinh han.

Tinh Thai Nguyén c6 nhiéu co so gido duc nghé nghiép nhu: Truong Cao dang Kinh té va Ky
thudt Thai Nguyén; Truong Cao dang Cong nghiép Viét Purc; Truong Cao ding Cong nghé va
Thuwong mai; Truong Cao dang Cong nghiép Thai Nguyén; Truong Trung cap Nghé Thdi
Nguyén... Qua khao sat thuc té, cho thay hau hét cac co s¢ dao tao van chu yeu st dung trang
thiét bi, may moéc thyc hanh truyen thong va mot sd truong con thiéu trang thiét bi thuc hanh do
chi phi mua quéa cao. Dén hién nay, & Thai Nguyén chua c6 co s¢ nao trién khai Ung dung cong
ngh¢ VR, AR vao hd tro thuc hanh k¥ ning nghe cho nguoi hoc. Day la nhiing thiéu sot, han ché
can c6 nhing giai phap dau tu hidu qua, thay d6i mo hinh ddo tao k¥ ning nghe cho ngudi hoc.

Nhu vay, v6i nhimg phan tich trén ca the gidi va trong nudc déu cho thiy, nhidu co s& giao duc
van chua dap ung dugc day du cac yéu cau thuc hanh hién nay, do nhiéu Iy do khac nhau vé khong
du tai chinh, di hoc sinh theo hoc dé c6 thé tién hanh dau tu hay trang bi thém. Do vdy, viéc tim
kiém cac giai phap méi tiét kiém va phu hop thuc té tai timg co s& gido duc nghé 14 rt can thiét.

Trong pham vi bai bio nay méi chi lira chon mot bai thue hanh nghé dé trién khai thi diém
viéc ing dung cong nghé thuc tai ao (VR) vao xay dung bai thue hanh thuc tai ao voi ky thuat cét
kim loai bang ho quang dién nham ting cuong hoat dong thyc hanh, trai nghiém cia nguoi hoc
v6i ky thuat cit kim loai. Cdt kim logi bang hé quang 13 1oi dung nhiét ciia hd quang 1am nong
chay kim loai ¢ chd cat va ddy n6 ra khoi d6 dé tao thanh ranh cit nho 4p luc cua hd quang va
trong lugng cua kim loai 16ng. Cat bang ho quang dién 1a loi dung sirc néng ciia hd quang dién dé
cho kim loai noéng chay va loi dung stc thoi ciia hd quang dé cit dat kim loai nong chay, tao
thanh duong cat [19]. V&i két qua thi diém nay s& duoc nghién ciru, nhan rong va thir nghiém cho
cac bai thyc hanh thuc tai 4o voi nhiing k¥ thuat khac nhu han, dién hay co khi...

2. Phuong phip cit kim loai bang ho quang dién
2.1. Gidi thi¢u phwong phdp

Viéc st dung hd quang dién dé cat kim loai thuong st dung dién cuc nong chay hodc dién cuc
khong nong chay va co thé cat bang dong dién 1 chiéu hodc xoay chiéu (khi cit bang dong dién
mdt chiéu nén déu thuan aé que han khong bi qua nong) [17], [18].

Pé thyc hanh cat kim loai bang hd quang dién, cin phai thuc hién cac ndi dung theo cac budc
duéi day:

Noi dung 1: Chudn bi vt cat va lcfy dau

Trudc tién, ching ta can phai lam sach 16p oxit, dau md. .. trude khi cit, vat cat phai dugc dat
trén bé mat gia do dé dam bao chét lugng duong cit va giam doc hai cho nguoi tho cit.

Sau d6, thuc hién 1ay dau phai tinh toan dé tiét kiém vat liéu.

Noi dung 2: Thuc hién ga vat cat kim logi

Dit vat cat 1én gia do dé tao nén khoang trdng thich hop cho qua trinh ct. Vi néu khoang
trong quéa thap s& anh huong dén 4p sudt hd quang. Ngwoc lai, néu khoang trdng qua cao s&
khong dam bao an toan cho qua trinh thao tac cit. Thong thuong khoang tréng 1a 170-280 mm.

Noi dung 3: Tién hanh cat miéng phoi kim logi bang ho quang dién

Trong n6i dung nay, can phai dam bao rang cat bang dién cuc néng chay.

Ddng thoi, chon que han va dudng kinh que han phu hop. Trong dé, que han dung dé cét can
chon que han c6 thudc boc day dé dudng cit gon va nhd. Pudng kinh que han dwoc chon theo
chiéu day vat cit.

Noi dung 4: Xdc dinh tiéu chuan cuong do dong dién dé cat

Trong qua trinh cit, cAn x4c dinh cuong d6 dong dién ldy 16n hon so voi khi han 30% dé dam
bao cit miéng kim loai dugc nhanh, dam bao chat lugng.
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Bang 1. Cuong dg dong dién sir dung dé cdt va dwong kinh que han dwoc chon

Vit lidu cit Chiéu day vt cit (mm) Pwong kinh que han (mm) Cwong d dong dién han (A)

Thép cacbon thap, 6450 4 300
gang... 5 400
Thép chong an mon, 625 4 225
thép khong gi... 5 300
Hop kim dong 6+12 5 300

Bang 1 dua ra nhitng khuyén nghi cho ngudi ki su khi Iya chon nhitng vat liéu cat voi nhiing
chiéu day vat cat nhu thé nao thi s& lua chon duong kinh que han va diéu chinh cuong d6 dong
dién han, cit twong tmg nhim dam bao hiéu qua trong qua trinh cit, han kim loai bang hd quang
dién. Chang han néu Ira chon vit liéu cit 1a Hop kim déng ma co chiéu day vat cit tir 6+12 thi
nén chon duong kinh que han phu hop 12 5 mm va cudng d6 dong dién diéu chinh phu hop 1a
300A.

Noi dung 5: Xac dinh goc nghiéng que han

Dé thuc hién cat dam bao chinh xéc, khi bt -
dau cat, que han dat vuéng goc voi bé mat vat Q
cat, sau d6 dicu chinh que han nghiéng vé phia Z oy, -

nguoc lai voi hudng cit mot goc (60 -90) do /%;/ v \

(Hinh 1). -
Hinh 1. Minh hoa goc cat
Noi dung 6: Dich chuyen dong que han trong qud trinh cdt
o Trudng hop tim phdi kim loai day: Khi cat vat day ngoai chuyen dong doc theo duong
cit, que han con chuyen dong 1én xudng giira mat phang trén va mit phiang dudi cia tam cit.
o Truong hep tAm phoi kim loai (vat cit) mong: Cit vat moéng que han chi can chuyen
dong thang doc theo truc duong cat

2.2. Ky thudt cdt kim logi bang hé quang dién

Dé thyc hién cat mot tim phéi sét, chung ta cin tuan thi theo nguyén tic cac budc tuan tur sau:

Buée 1- Chudn bi: Ban dé cit, manh phoi sét, dau cat, day mass, may cit, thiét bi bao ho, vat
dung khac.

Buée 2- Xac dinh dwong cdt: Didu ndy c6 thé dugc thuc hién bang cach st dung khudn mau
hodc danh diu truc tiép trén bé mat kim loai.

Buéc 3- Két noi va diéu chinh dong dién: Két ndi cac thiét bi v4i thiét bi cat. Diéu chinh dong
dién sao cho phu hop véi d6 day cua kim loai.

Buéce 4- Gdn cé dinh phéi cdt: cit dé tranh trudng hop phoi cit bi xé dich, ciing c6 thé dam
bao dudng cat duoc tot nhét, ding ky thuat va do thim my cao.

Buéc 5- Thiee hién cdt: dat ddu cdt vao phoi cét sao cho co tia hd quang phat ra ¢ dau cit, an
x4 hoi dé cac xi cit c6 thé bay ra. Cit theo duong cit da xac dinh tir truée, nhanh tay dé co thé
dat hiéu qua nhét va tao duong cit dep gon.

Budc 6- Qud trinh lam ngudi: Sau khi cat hoan tat, tit may va doi cho kim loai ngudi tu nhién
hodc ding mot chat lam  ngudi nhanh.

Bude 7- Kiém tra két qua: Kiém tra duong cat dé dam bao rang nd dap tmg yéu ciu cia bai
thuc hanh va khong c6 dau vét khong mong mudn.

< Mot so lwu y hu’o’ng dén cdit bang ho quang dién:

- Tat két n01 nguén dién: trude khi thyc hién bat ki tuong tac nao véi may han ho quang, can
chic rang ngudn dién da duoc ngit két ndi hoan toan. Con néu ban khong thé ngit ngudn dién,
khong bao gi¢r thuc hién bét cir cong viée théo lap hay bao dudng nio.

— Kiém tra ki ludng dé xac dinh cac hu hai hong hoc trén may trude khi lam viée, bat ki vét
ntt hay hé cta ngudn dién nao ciing ¢ thé dan dén tai nan.
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— Pam bao rang may di duoc ndi dét: viéc khong ndi dat may han hd quang c6 thé dan dén
viéc ban va nhiing nguoi xung quanh bi dién giat trong qua trinh lam viée, vi vy hay ngan chan
viée 10 i dién bang cach ndi vo thiét bj voi 1 thanh kim loai duoc chén vao dit.

3. Két qua
3.1. Thu thp div liéu hinh dnh vé cong cu, dung cu, trang thiét bi

Bai hoc vé cat kim loai bang hd quang dién thuong sir dung cac cong cu, dung cu hay trang
thi€t bi nhu trong Bang 2.

Bang 2. Mot s6 cong cu, trang thiét bi thuong sir dung trong cat kim loai bang hé quang dién

May diéu chinh dong dién, ho quang dién bau Kim cat day noi Phoi st

pr—

Day kep mass cho Mo cat plasma

may cat )
2 \

Kinh bao ho

Bang 2 minh hoa mét s6 trang thiét bi, dung cu duoc nhém nghién ctru thu thap hinh anh, mo
hinh bang céach str dung cac may quét, scan 3D, may anh dé chup lai. Ngoai nhing cong cu, dung
cy, trang thiét bi trén, dé thuc hanh bai hoc cit kim loai bang hd quang dién con sir dung nhiéu
trang thiét bi khac.

3.2. Thiét ké mé hinh 3D cdc cong cu, dung cu, thanh phan sir dung trong bai thwe hanh thuc
tai do

Hinh 2 minh hoa qué trinh tao dung mé hinh 3D cac cong cu, dung cu, trang thiét bi:

Str dung may anh, quét...

» Anh cua cic Mdy dicu chinh dong
dién; Mo han, phéi sat, d6 bao ho...

Céc cong cu, dung cy, thiét bi
nhu: May diéu chinh dong

dién; Mo han, phoi sat,

dd bao ho...

Anh xa céc anh chup duoc vao
phan mém xir ly anh

Xir 1y anh anh May diéu chinh dong dién;
Mo han, phoi sat, d6 bao ho...

l Cong cu xtr Iy anh: 3Ds
l Max, photoshops. ..

M0 hinh 3D

Phu cac chét lieu

Mb hinh 3D: May diéu chinh_
dong dién; M6 han, phoi sat, do
bao hé...

Hinh 2. Quy trinh do hoa, tao dung moé hinh 3D twong tdac
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Trén co s& cac hinh anh vé cac cong cy, dung cy, thanh phﬁn trang thiét bi may moéc st dung
trong bai thyc hanh cat kim loai bé'mg hd quang dién, thyc hién cac budc chu yéu sau:

— Buwée 1: Anh xa céac anh chup thuc té vao céc phﬁn mém dd hoa nhu photoshops, 3Ds
Max, Maya 3D dé xir Iy nhidu, tinh chinh timg thanh phan sao cho dam béo kich thudc thuc té
cua dung cu.

— Buwée 2: Thiét ké tao dung mo hinh 3D cua dung cu nhu ban, manh phoi sat. ..

— Buwée 3: T6i wu hoa ludi va xir ly phu cac chét liéu, vat liéu (texture) 1én bé mat ciia md
hinh tirng dung cu.

— Buwéec 4: Phan tich, so sanh két qua mo hinh 3D lam dugc véi hinh anh cia ting dung cu
thuc té dé xem dd dam béao chat lugng hay chua.

Bang 3. Mot $6 mé hinh 3D dung cu d{tac x{iy dung sir dung
trong bai thuc hanh cat kim logi bang ho quang dién

TT Tén mo hinh Anh thye té Anh Texture  Anh mé hinh 3D File dulh (‘iang 3D
mo hinh
May cét kim loai ©
bang ho6 quang di¢n 1 May cat.fbx

2 Péu Kim cét day ndi > Dat kim fbx
Day kep mass cho

3 may cat 3 Day kep massfbx

s Phoi st @

4 Phoi cat.fbx

@

5 M6 cit plasma

5 Mo cat.fbx
6 Gang tay 6 Gang tay.fbx
7 Kinh bao ho 7 Kinh bao ho.fbx

Vé6i nhitng mé hinh 3D vé timg cong cy, dung cy, thanh phan c6 str dung trong bai thuc hanh
nghé cat kim loai bang hd quang dién (Bang 3), nhém tac gia s& dua vao kich ban, ké hoach
giang day cua bai thuc hanh dé thiét ké xay dung bai thuc hanh nghé 4o st dung cong nghé thuc
té 40 nhu: Unity 3D, 1ap trinh C#.
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3.3. Gidi phdp chuyén déi sé bai thie hanh cdt kim logi bang hé quang dién

Dua vao cac md hinh 3D vé cac cong cy, dung cy, trang thiét bi st dung trong bai thyc hanh
han kim loai bang ky thuat han hoi, nhom tac gia tién hanh xay dung cac budc dé thyc hién
chuyén dbi sé bai thyc hanh tir dang truyén théng sang dang thuc hanh thyc té 4o sir dung cong
nghé lap trinh thyc té 4o.

V6i ky thuat cit kim loai bang hd quang duge mé hinh héa bang lwu db thuat toan dudi Hinh 3.

< A
Manh phoi sit, dau cit, day

mass, may cat, thiét bi bao ho
Chuén bi trang thiét bi, cong cu...

{1

> Xac dinh duong cit <« | su dung khuén mau hogc danh dau
4 & tryc tiép trén bé mat kim loai

Két ndi va diéu
chinh dong dién S| Ketnoicic thict bj voi thiét bj cat.

" Diéu chinh dong dién phu hop Vi
Kiem tra d6 day cua kim loai

duong cat dé

dam bao rang

no dap tng Gan ¢o dinh phoi < Tréanh trudng hop phéi cit b xé
yéu cau cua cat dich

bai thyc hanh
va khong c6

dau vet Cit theo duong cat da xac dinh tir

khong mong Thyc hi¢n cat \ trudce, dat dau cét vao phoi cit sao

muon cho ¢6 tia hd quang phét ra & dau
cat, an xa hoi dé cac xi cat bay ra

Qua trinh lam ngudi

|2

Kiém tra két qua

Hinh 3. Luu d6 thudt todn mé phong qud trinh cat kim logi bang ho quang dién

A

Duéi day 1a mot sb két qua md phong
minh hoa chi tiét hinh 3 vé tién trinh thyc
hién bai thyc hanh cat kim loai bang ho
quang dién st dung cong nghé thyc tai ao.

Buéc dau tién: Chuan bi cac cong cu,
dung cu 3D can co sir dung trong bai thyc
hanh (Hinh 4); xac dinh duong cit va két ndi
diéu chinh dong dién....

Hinh 4. Danh muc cong cu, dung cu 3D
Mo hinh 3D cac cong cu, dung cu: Cac mo hinh 3D vé cac cong cu, dung cu va thanh phﬁn
gom May cit kim loai bang hd quang dién, Pau Kim cét day nbi, Phoi sit, M6 cit plasma, gang
tay, kinh han... da dugc xay dung tir muc 3.
Cac buoc tié}).' Thuc hién cit kim loai bfmg hd quang dién theo duong han da dugc xac dinh trudc.
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+ Giao dién khai tao ky thudt han hoi:

KY THUAT CAT KIM LOAI
BANG HO QUANG DIEN

Cat kim loai bang ho quang Ia lgi dung nhigt " .,.
cua ho quang lam néng chay kim loai:¢.cho

KY THUAT CAT KIM LOAI E%i L e
BANG H6 QUANG DIEN

UU DIEM
o S .

+ C6 kha nang cét tatca cac vat i Rl i NHUQC DIEM
ligu dén dign. Cat bangingon Iura; o e — : 1y .ol v6i thm méng hon va
mac di ciing thich hop@iaieat kim yi ”
logi day o ~ ot.bang cat laser.
+ Chit lugng tuyét voi chodo day . ! » DURGISE] Khorig chinh xéc nhu
1én dén 50 mm. Do day t61\dh lén "A ~ 5 Ca}é:‘aserd .
161 150 mm. =W d 6ng dat dwoc dé day nhw cé
+ Twong déi ré cho cdc vét cit co > / ngon Itra hodc tia nwéc .
a9 day trung binh. > = * Vét cat réng hon so véi cat laser.
+ Cung cép 4§ chinh xdc va do lap >
lai cao
+ Vét cét nho hon so voi cét ngon
Iira

Hinh 5. Mét s6 giao dién khdi tao va gici thi¢u vé ky thudt cat kim logi bcfng ho quang dién

Hinh 5 minh hoa cac giao dién khdi tao cua chuong trinh mo phong bai thyc hanh thyc tai do
cit kim loai bang hd quang dién, thong tin gidi thidu, md ta vé vu diém, nhuoc diém cia phuong
phap cat kim loai bang hd quang dién dé cho nguoi thuc hién biét dugc, nim vimg trude khi thyc
hién cac budce ct.

+ Giao dién mé phong qud trinh chudn bi cdt

Hinh 6. Minh hoa qua trinh chudn bi cdt

Hinh 7. Minh hoa t’ié’n hanh cdt manh phéi sdt
theo dwong cat dwoc xac dinh trieoc
Hinh 6 minh hoa céac cong cu, dung cu dugc chuén bi va s& str dung cho viéc cat kim loai béng
h6 quang dién. Hinh 7 minh hoa qua trinh cat tim phoi kim sat theo duong cat duge xac dinh
truée va dich chuyén moé han tir trai qua phai cho dén khi tAm sit duoc cét roi ra. Hinh 8 minh
hoa két qua cat tim sat.

Hinh 8. Két qua sau khi cdt
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3.4. Danh gid chwong trinh mé phong do bai thue hanh ky thugt cat kim logi bang hé quang dign

Phén 3.3 d4 trinh bay vé x4y dung chuong trinh mé phong 4o bai thuc hanh cit kim loai bing
hd quang dién da duoc xdy dung trén co s& nghién ctru ndi dung tir bai thuc hanh truyén thong,
tor d6 st dung cac phuong tién da phuong tién nhu may anh, quét... dé thu thap cac dung cu,
cong cu va thanh phan lién quan st dung trong bai thuc hanh, xay dyng mé hinh 3D timg dung
cy, thanh phan. Trén co s¢ d6, tién hanh thiét ké, sap xép va lap ghép xdy dung thanh bai thyuc
hanh thue tai 4o ct kim loai béng hd quang dién.

Nhim danh gia, thir nghiém bai thuc hanh thuc t& 40 vé cat kim loai bang hd quang dién,
nhom tac gia di xay duyng nhom gom 5 tiéu chi vé tinh than thién, dé sir dung, chit lugng mo
hinh, kich ban hudng dan thyc hanh... Nhom tac gia da thiét ké phiéu khao sat dé phat va diéu tra
céc nha khoa hoc, chuyén gia gido duc va ngudi hoc c6 lién quan. Thong qua to chirc hdi thao
khoa hoc, trinh bay chi tiét phan mém thyc hanh thuc t& 4o vé cit kim loai bang hd quang dién.
Sau d6, tién hanh phat phiéu khao sat. Tai budi hoi thao, nhém tac gia dd moi khoang 31 chuyén
gia, nha khoa hoc, gido vién c6 kién thuc chuyén mon lién quan t6i k¥ su han, dién, co khi... va
251 ngudi hoc dang theo hoc dén tir 5 truong cao diang, trung cap nghé trén dia ban tinh Thai
Nguyén c6 dao tao nghé dién, co khi, han...

Hoi thao khoa hoc tap trung vao trinh bay theo hai chu dé chinh 1a khai quat vé ndi dung kich
ban giang day bai thyc hanh truyén thong va chay chuong trinh gidi thiéu cac chirc nang chinh
huéng dan bai thuc hanh k§ nang dao tao nghé 4o cit kim loai bang hd quang dién trén moi
truong phan mém md phong. Két qua nhan duoc danh gia tir 31 chuyén gia, nha khoa hoc, nha
gido va 251 ngudi hoc dang theo hoc dén tir 5 trudng cao dang, trung cip nghé trén dia ban tinh
Thai Nguyén c6 dao tao nghe dién, co khi, han... Két qua danh gia, nhan xét dugc minh hoa
trong Bang 4 va Hinh 8.

Bang 4. Tong hop két qua khao sdt

Chuyén gia Chuyén gia  Ngwoi hoc  Nguwoi hoc

Tiéu chi khao sat danh gia dat  danh gia danh gia dat danh gia
(%) khong dat (%) khong dat
V& giao dién (than thién, da st dung, d3 hidu...) 27 (87%) 4 230 (92%) 21
Vé chat lugng mo hinh 3D cac cong cu, dung
cu va thanh phan sir dung 29 (94%) 2 228 (91%) 23
V¢ kich ban hudng dan bai thyc hanh 27 (87%) 4 226 (90%) 25
V¢ tinh chinh xac, dé¢ hi€u vé hudng dan bai
thuc hanh 28 (90%) 3 232 (92%) 19
Vé chat luong, logic ciia &m thanh thuyét minh
hudng dan bai thyc hanh 27 (87%) 4 233 (93%) 18
Biéu dd chuyén gia danh gia Bai thyc hanh Biéu do ngwdi hoc dénh gia Bai thuc hanh
35 250 Negudi hoc
0 ) danh gia Pat
—— e Chuyén gia 200
25 danh gia Dat ”
20 =0
15 100 Newdi hoc danh
B gia Khong dat
10 Chuyén gia danh| 0
5 —_— — s gia Khong dat
0 i — 0
VE gizo dién [thin Véchdtluong  Vékichban Ve tinh chinh Ve chél lvgng, Vegisodién tnén VA chitluong  VEKichban VA tinh chinh V& chét rong
thién, dé s u‘dLng md hinh 3D cdc hudng dén bai xdc, dé meu vé  logic clia &m thign, d sir dung , mé hinh 30 cic hugng dénbai xdc, dem uvé  logic cia am
dE hidu.. congcu, dung  thychanh  hudng dinbai  thanh thuyét, G& hidu... cong cy,dung  thychanh  hudng dén bai thﬂﬂhThUIET
cuva mann thirc hanh  minh hudng din cu va thanh thirc hanh  minh hudng din
phén st dung bai thirc hanh phan sif dung bai thuc hanh

a) Khao sat danh gia cua chuyén gia b) Khdo sat danh gia cua nguwoi hoc
Hinh 8. Biéu do danh gid vé hé thong mé phong bai thwe hanh thiee tai do

_ Nhu vy, biéu d6 hinh 8 cho thay hé théng mo phong bai thuc hanh thyc tai do vé cit kim loai
bang ho quang di¢n dam bao cac ti€u chi danh gid vé chat lugng, giao di¢n, kich ban giang day...
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dam bao chat lugng va dugc danh gia ¢ mirc cao. Bang 4 con cho thiy két qua khao sat danh gia
clia cac chuyén gia va ngudi hoc dat ty 18 danh gia cao vé chat luong nhur:

-Vé giao dién (than thién, dé sir dung, dé hiéu...): Co t6i 87% chuyén gia, nha khoa hoc va
nha gido danh gia dam bao; c6 t6i 92% ngudi hoc danh gia dam bao yéu cau, con lai 8% nguoi
hoc nén dé nghi chinh lai cho than thién hon.

- Vé chit lugng mo hinh 3D cac cong cy, dung cu va thanh phén st dung trong bai thyc hanh:
Co t61 94% chuyén gia, nha khoa hoc va nha gido danh gid mé6 hinh 3D ddm bao; co6 té1 91%
nguoi hoc danh gia mo6 hinh 3D dam bao, con lai 9% nguoi hoc nén deé nghi chinh stra thém.

- V& kich ban huéng din bai thuc hanh: Co téi 87% chuyén gia, nha khoa hoc va nha gido
danh gia kich ban hudng dan dat yéu cau; ¢6 t6i 90% nguoi hoc danh gid kich ban hudng dan dat,
con lai 10% nguoi hoc danh gia chua dat.

- V¢ tinh chinh xéc, d& hiéu vé hudng dan bai thue hanh: C6 t6i 90% chuyén gia, nha khoa
hoc va nha gido ddnh gia dam bao yéu cau; co t6i 92% ngudi hoc danh gia dat yéu cau, con lai
8% ngudi hoc nén dé nghi chinh stra thém.

- V& chét lugng, logic ctia 4m thanh thuyét minh huéng din bai thuc hanh: C6 t6i 87% chuyén
gia, nha khoa hoc va nha gido danh gia dam bao yéu cau; c6 t6i 93% ngudi hoc danh gia dat yéu
cau, con lai 7% nguoi hoc danh gia chua dat yéu cau.

4. Két luan

Gi4o duc dao tao nghé, k¥ niang thuc hanh cho ngudi hoc dong vai tro rit quan trong, gop
phan d6i méi phuong phap, mé hinh giang day va nang cao chat luong dao tao ky nang nghé.
Thong qua céc bai thyc hanh nghé nghiép, nguoi hoc co thé nhanh chéng nam bit thuan thuc céc
ky nang thyc hanh cong viée, chuyen tai tir bai hoc 1y thuyét sang bai thuc hanh thuc té va tir do,
san sang tiép can cong viéc thyuc té dugc nhanh chong.

Bai bao nay da tap trung nghién ciu dé xuat giai phap ung dung cong nghé chuyén doi s,
thyc té a0 vao xdy dyng mo hinh thyc hanh nghé 4o trén nén tang cong nghé sir dung cac phan
mém thiét ké d6 hoa nhu Unity 3D, 3Ds Max, Maya 3D va ngon ngir 1ap trinh diéu khién nhu
C#... Bai bao da lya chon thi diém xay dung bai thuc hanh thuc tai 40 cho nghé cat kim loai bang
hd quang dién. Két qua bai thuc hanh thuc tai a0 di duoc tién hanh dénh gia thir nghiém tir 31
chuyén gia, nha khoa hoc, nha gido hién dang giang day & cac co so gido duc nghé va giang thir
cho 6 16p hoc v&i 251 ngudi hoc duge hoi v kién danh gia. Két qua danh gia da duoc tong hop,
phan tich va nhan xét thé hién ¢ muc 3.4, cho thdy hé théng md phong 4o bai thyc hanh cat kim
loai bang hd quang dién da dat yéu ciu va dam bao chat lwong, qua hé théng bai thuc hanh thuc
tai a0 giup nguoi hoc ndm bét dugc kién thie va tiép can van dung bai thuc hanh dugc nhanh
hon, thuan thuc cac k¥ nang thyc hanh cua bai hoc dugc tdt hon.

Loi cam on

Bai bo nay 1a san pham ctia dé tai cAp BO nam 2024: “Nghién ciru phat trién m hinh thyc hanh
day ngh€ co khi thong minh dya trén tmg dung ky thudt thue t€ do cho hoc sinh khu virc mién nti-dan
toc”’; ma s0: B2024-TNA-05.
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