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1. Van deé nghién ciru
Cong nghé in 3D ngay cang pho bién, déng vai trd quan trong trong san Xuat,

sang tao va trong giao duc. Cong nghé nay co thé gitip hoc sinh truc quan héa kién
thirc triru tugng, rén luyén ky nang STEM va hinh thanh tu day khoi nghiép.

Tuy nhién, thuc té cho théy viéc hoc sinh THCS dugc tiép cédn va st dung
cong nghé in 3D trong hoc tap va doi song dé bién y tudng thanh san pham thuc
té con han ché. Vi:

+ Chura ¢6 nhidu md hinh hoc tap in 3D gilip hoc sinh dé hinh dung kién
thirc, dac biét trong moén Toan;

+ [t san phdm hoc sinh tyr thiét ké c6 kha ning tng dung thuc tién hodc
ghn véi vin dé an toan doi song. Thiéu mo hinh tich hgp cong nghé — hoc tép —
khéi nghiép danh riéng cho lira tudi THCS.

— Tir d6 nay sinh van dé can nghién ctru:

Lam thé nao dé umg dung cong nghé in 3D trong thiét ké, ché tao san
pham c6 tinh thuc tién, phuc vu hoc tap va doi sé)ng, vira hiéu sau kién thirc, vira
phat trién ning luc séng tao va tinh than khéi nghiép & hoc sinh THCS?

2. Thiét ké va phwong phap

2.1. Khdo sdt thuec té

- Chiing em khao sét thuc t& mot sé quan 4n va ho gia dinh st dung bép gas
~ trén dia ban x3 Quyét Thing va xa Tan Minh, nhan thiy phan 16n chua dugc trang
bi dAy du hé théng phong chéy chita chay hogc thiét bi canh bao ro ri khi ga.

Hinh I: Hinh anh ho dan dung Hinh 2: Vuro ri khi gas cia 1 uéh bdn
bép gas khong an toan do an nhanh vao 16h ngay 4/10 tai sdn
vdn dong Tién Lang, xd Tién Lang

- Ngoai ra, chung em khéo st cac 16p day — hoc mén Toan ¢ truong
THCS Ty Cudng van con khé khan, thleu moé hinh tryc, quan hd tro hoc sinh
quan sét va hiéu bai sau hon, khién 1 s6 em ué 04i, nan hoc.



Hinh 3: Ttet hoc vé tam gidc - T odn 7. Hinh 4 Ti it pc hc; khan
Lép hoc li thuyét qua hinh vé, thiéu mé
hinh triec quan khién HS khé tuong fuong,
nan va chdn hoc.

2.2. Y twong, thiét ké.

a. Y twong

- Qua tim hiéu thuc té, qua qua trinh hoc tip cua ban than va phleu khao
sat, phéng van hon 50 gigo vién — hoc sinh trwrong THCS Ty Cudng vé nhu cu,
murc d6 quan tdm, kha néng Uimg dung cong nghe 3D trong hoc tap va doi sdng.

- Tir 46 nhom nghién ciru xac dinh 2 y tudng c6 tinh kha thi cao:

+ Ché tao thiét bi canh béo 1o ri khi gas trong nha bép, sir dung cam bién
MQ-2, coi béo va vo in 3D bao vé linh kién: gop phan phat hién sém nguy co
chay no; bao vé tinh mang, tai san; nang cao y thirc, k¥ ning an toan ¢ ho dan.

+ Thiét ké mé hinh 3D thé hién diém dong quy cla cac dudng dac biét
trong tam gidc: ho trg HS hoc Toan 7 truc quan hon; duoc cham va diéu chinh
mo hinh, tir d6 hiéu sau ban chat hinh hoc va ghi nhé lau va himg thu hon véi
moén Toan.

b. Thiét ké

Quy trinh thiét k& mé hinh/nguyén mau:

- Giai doan 0: Phan tich va lua chon giai phép k¥ thudt phu hop vai trinh
d6 THCS (vat liéu in, phan mém, cam blen kich thudc mo hinh...)

Sau khi so sanh cac giai phap vé tinh kha thi, chi phl do phirc tap va mic
dd phu hop voi hoe sinh THCS, nhém Iya chon in bang méay FDM 3D printer vi:

+ In dugc da mau tuy dong giup mo hinh truc quan hon.

+ Tuong thich vét liéu PLA, an toan, dé tao hinh, gia ré.

+ D6 chinh x4c cao, te do in nhanh, hd trg tree support, purge block
giam hao phi nhua.

- Giai doan 1: Lén y tuong, v&, phac hoa mé hinh 3D trén gidy;

- Giai doan 2: Thiét ké ban v& 3D bang phin mém Tinkercad; xuét ra dinh
dang .3MF va cit 16p bang Anycubic Slicer Next.

- Giai doan 3: Thiét 1ap thong sb in, ché do in don mau, da mau tuy mo
hinh thir nghiém 3D. va in thir nghiém.

+ Nhiét d6 dau phun: 200-210°C (PLA)  + Nhiét 83 ban in: 60°C

+ Tbe do in: 4060 mm/s + Lop cao: 0.2 mm

+ Ty 1€ infill: 20%

thiéu hirmg thii cho hoc sinh



- Giai doan 4: Kiém tra, diéu chinh thiét k& va t6i wu héa cac thong s6 dé
dat chat luong cao nhét (giam ‘warping, bleed, sai 1éch kich thudc) hoan thién
mau dé dép tng céc tiéu chi: thim m§ — chinh x4c — dé st dung — chi phi thap.

2.3. Phuwong phap

a. Phuong phap khao sat thye té: Khao sat mot s6 ho dan, quén #n tai
xi Quyét Thang va Tan Minh, ghi nhan tinh trang an toan bép gas; khao sat 16p
hoc Toan 7 vé mirc d§ himng thi, khé khan khi hoc phan hinh hoc.

b. Phwong phap nghién ciru tai liéu: Tim hiéu kién thirc vé cong nghe in
3D, cam bién dién tir, nguyén ly hoat dong cua thiét bi canh bao khi ga va céc
khai niém hinh hoc lién quan dén tam gidc trong chuong trinh Toan 7.

c. Phuong phiap thye nghiém: Thiét ké md hinh san pham bang phan
mém CAD (Tinkercad...), in thu bing may in FDM 3D, Iap rap va kiém tra hoat
dong cua thiét bi, danh gia tinh kha thi va d6 chinh xAc.

d. Phuong phap thu thap, thong keé, phan tich: Khao sat giao vién, hoc
sinh thong qua phong vén, phiéu khao sat. Tong hop, théng ké va phan tich két
qua thu thap duoc dé chon ra 2 ¥ tudng c6 thé phét trién.

e. Phuwong phap khio sat — dinh gia (Pre/Post): HS trai nghiém mo
hinh, khéo sét thang do Likert 5 mtrc d6 dé danh gié sy thay déi vé hing thi va
hiéu bai.

e. Phu'(mg phap quan sat va so sanh: Quan sat hiéu qua hoc tap khi hoc
sinh st dung mé hinh 3D trong mon Toén; so sanh v6i phuong phap hoc truyén
théng dé rit ra wu diém.

f. Phwong phap thao luin — hop tiac nhom: Cung trao déi, chia nhiém
* vu (thiét ké, 1ap trinh, in an, thu nghlem) danh gi4, hoan thién san pham.

3. Thye hién: Che tao va kiém tra

L 8 Ccmgr tic chudn bi va la chon vit liéu va thiét bi

- Phin mém thiét ké: Tinkercad (bat dau), FreeCAD (nang cao).

- Slicer: Anycubic Slicer Next va Cura/PrusaSlicer (hd trg purge block,
tree support, diéu chinh purge volume).

- May in: FDM 3D printer.

- Vat lidu: Chon PLA 1am vét lidu chinh; PLA dé in; da dang mau sic; an
toan, than thién v4i moi truong;

- Dung cu héu xit Iy: gidy nham, keo, dung cu cit, dinh vit nho (an toan).

- Thiét bi khao sat: may tinh, phiéu gidy.
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Hinh 5: Phan meém thiét ké Hinh 6: Phan mém Anycubic Slicer
Tinkercad _ Noxt



Hinh 7: ?at liéu PLA Hinh 8: Mav in: FDM3DPFIM€F
3.2: Lén y twong, vé, phdac hoa mé hinh 3D trén giﬁy

/ “\_\ 2

Hinh 9: V& thiét bi bdo ro ri khi Hinh 10: M6 hinh biéu dién diém
gas dong quy cia cdc dirong ddc biét trong tam
gidc

3.3: Thiét ké bin vé 3D bang phan mém Tinkercad; xudt ra dinh dang
.3MF va cit I6p bing Anycubic Slicer Next, thiét lap cdc thong so in.

- Link chia file thiét ké:

https:/drive.google.com/file/d/1eEF_50CWE_6ST 1rIwTPKIMERQ-
2Sg7M/view?usp=sharing




Hoc sinh dang thiét ké ban vé 3D

3.4: Thiét lip ché db in va in thir nghiém
* Cau tao ciia may in FDM 3D printer

FAEL N

Hinh 17: Pau néng va vi tri lap dat Hinh 18° Cdm bién nhiét



nh19 Quat lam madt = | Hinh 20: Man hinh hién thi
* Nguyeén li hoat dong ciia may in

Khdi hién thi
May tinh Khéi xir li trung Khéi chap hanh
tam
N
Cam bién Khéi nguén
* Pdnh gid chit lwong in
Chiéu Toc dd
icao lop (mm) |in phu hop Chf’lt Thei gian
(mm/s) lrgng in
0.1 30-50 Cao Lau
0.2 60-80 Trung Vira
binh

0.3 80—100+ Thap Nhanh

=> Thiét 14p cac thong s6 in:

- Nhiét d6 dau phun: 200-210°C PLA chay on dinh, d bam dinh cic 16p
tdt; khong chay nhura, ri soi qua miic, cin bang chat lugng dun, han ché 1an mau.

- Nhi¢t do ban in: dit 60°C gilp tdng cuong d6 bam dinh cua lop du tién
vao ban in, gidm thiéu cong vénh. \

- Toc d6 in: 40-60 mm/s, can bang chat luong in va thoi gian hoan thanh. Téc
do cu thé dugce diéu chinh cho timg phan clia ban in dé t8i uu hoa chat luong:

+ Téc d6 in thong thuong (Normal Printing Speed): 40-60 mm/s.
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+ Tbc d6 16p déu tién (First Layer Speed): Thuong dat chdm hon dang ké
(20-30mm/s) @& dam bao do bam dinh t&i wu va ép nhua chic-chan vao ban in.

+ Tée d6 tudng bao ngoai (Outer Wall Speed): Thudong cham hon téc
dd chung dé dam bao bé mat min va chi tiét sac nét (vi du=30 mm/s).

+ Tbe d6 duong di (Travel Speed): Pit cao 100-200 mm/s khi dau dun
khéng in dé giam tong thoi gian in va han ché ri s¢i khi di chuyén gitra cac i tri.

- Lop cao: 0.2 mm

- Ty 18 dién day (infill): 20%

- Tree support tiép xtc t6i thiéu véi mo hinh, gitip bé mit tiép xtic min hon.

3.5. Kiém tra, diéu chinh thiét ké, téi wu héa cdc thong so, hoan thi¢gn méiu
- dé dip irng cdc tiéu chi: tham my — chinh xdc — dé sir dung — chi phi thip.

* So sanh chit lwgng trwdc va sau tdi wu

Dua trén cac muc tiéu nghién ctru da dé ra, dic biét 1a can béng gitra chét
lugng bé mat, do chinh xac kich thudc, tinh 6n dinh mau va thoi gian in, qua
trinh so sanh sé tap trung vao céc tiéu chi sau:

a. Chét lugng bé mat va do min (Surface Quality & Smoothness):

- Trude toi wu: Xuat hién cac 16i nhu:

+ Céc sgi nhua mong xuét hién gitra cac chi tiét in do hdi soi khong du.

+ Céc diém 151 trén bé mit do qué trinh dun nhwa khong kiém soat tot.

+ Céc 16p in xép chdng nhau, lam giam thim m¥, do chiéu cao 16p in 16n.

+ Céc duong in khong day di do lugng nhua dun ra khong du.

- Sau tdi wu: B& mit min hon, giam déng ké kéo soi, dém, va van lép in
nhd viéc tinh chinh hdi soi, téc d6 in, nhiét d6 dau dun,cac thong s6 dong chay.

b. D6 chinh xac kich thude (Dimensional Accuracy):

- Trudc t6i wu: gip cac sai léch nhu:

+ Phan d4y bén in bi cong 1én va bong khoi ban in do lam mat khong déu.

+ Lép dau tién cia ban in bé ra, to hon 16p trén do ép quA chit vao ban in.

- Sau t6i wu: Sai léch kich thude < +0.1 mm. Diéu nay dat duoc thong qua
viée t8i tru nhiét d6 ban in, chién luoc in 16p dau tién.

c. Tinh nhit quan mau sic va han ché 1dn mau.
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- Trude toi vu: Xay ra:

+ Mau cii s6t trong ddu din hoa 14n v6i mau méi, purge volume khéong du.

+ Mau séc trén cing mot bé mit hodc giita cac ban in khéng nhét quan, do
chét lugng filament hodc diéu chinh nhiét do khong 6n dinh.

- Sau t6i wu: Tdi wvu hoa purge volume, kiém soéat nhiét do diu dun.
Nghién ctru cho thdy, véi Anycubic Kobra S1 Combo, purge 2-4 mm? 1a ngudng
khuyén nghi khi chuyén soi sang sang t6i dé giam 14n mau.

d. Thoi gian hoan thanh (Completion Time):

- Trudce t6i vu: Vi thiét 13p mic dinh, thoi gian in dai hon can thiét, do:

+ Purge Volume qué 16n: Lang phi thoi gian cho viée xa nhua khong can thiét.

- Sau t6i vu: Giam dang ké thoi gian in tong thé. Rt ngin 20-35% thoi
gian khi in 3 mau, va viéc tbi vu cac thong sb gitip kiém soat lang phi purge chi
chiém 3-5% vat liéu in. Téi vu hoa téc do duong di (Travel Speed) ciling gép
phén giam thoi gian khéng in cia dau don.

=> MO hinh téi wu giip ning cao dang ké chat luong san pham in trén
may FDM 3D printer. Cu thé, cdc ban in sau t6i wu héa s& thé hién:

+ D0 chinh xac kich thudc vuot troi.

+ Bé mat in min mang, it 16i hon.

+ Mau séc chuén x4c va nhét quan hon, giam thiéu hién tuong 13n mau.

+ Thoi gian in rit ngén hop Iy ma khéng anh hudng tiéu cuc chat luong.

+ Ty 1& 16i duoc giam thiéu, dan dén tiét kiém vat liéu va thoi gian.

Hinh anh mo hinh bi cong vénh Mgt 56 khu viee cia [6p in dau tién bi thiéu
Mo hinh sau khi hoan thién:
* San pham 1: Thiét bi canh bdo ro ri khi gas
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* Sdn pham 2: M6 hinh thé hi¢n giao diém cia cdc duong dic
biét trong tam giac

3.6. Tong két va huwdng phit trién

a. Tong két

Sau qué trinh nghién ctru va thue hién dé tai “Ung dung céng nghé in 3D
trong sang tao san pham khéi nghiép hoc sinh trung hoc co s6”, nhém da thu
duoc nhiéu két qua. D& tai khong phai 1a 1an dau tién duoc tim hiéu va nghién
curu tai Viét Nam nhung ciing ¢6 dugc nhimg két qua nhét dinh:

- P4 tim hiéu dugc mét tmg dung cong nghé méi rat ¢6 ich trong hoc tap
va cudc séng hién nay.

- Hoc sinh vén dung kién thic lién mén dé giai quyét hai vén dé thuc tién:

+ Ché tao thiét bi canh bao rd ri khi gas trong nha bép, sir dung cam bién
MQ-2, coi bao va vo in 3D béao vé linh kién: gép phan phat hién sém nguy co
chay nd; bao vé tinh mang, tai san; nang cao y thirc, k§ nang an toan ¢ ho dan.

+ Thiét ké md hinh 3D thé hién diém dong quy ctia cac duong dic biét trong
tam giéc hé trg HS hoc Toan 7 truc quan hon; duge cham va diéu chinh mé hinh, tir
d6 hiéu sau ban chét hinh hoc va ghi nhé lau va hu'ng tht hon v§i mén Toan.

- Ngoai ra nhom cling in dugc thém mot sb san pham khac phuc vu hoc tap
va co ich cho cudc sdng,img dung kha cao trong thoi dai cong nghé mai.

Qua qua trinh thiét ké — in 3D — thir nghiém — d4nh gia, nhém d4 lam chu
quy trinh thiét k& san phadm bang cong nghé in FDM, nang cao k¥ ning hop tac
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nhom, tur duy sang tao va nang luc giai quyét van dé thuc té.

Céac san phdm hoan thién dat tiéu chi an toan, chi phi thip, c6 kha ning
{mg dung va nhan rong trong hoc dudng.

b. Hudmg phit trién

Trong thcn glan tGi, nhom dy dinh:

- Néng cap thiét bi canh bao ro ri khi gas bing céach tich hop mach didu
khién Ardumo hoiic ESP32, cho phép giri canh bdo qua dién thoai (IoT).

- Cai tién md hinh Toan hoc 3D, mé rong sang céac chu dé khac nhu hinh
chdp, hinh lang try, goc gitra hai mat phang, gitip hoc sinh hinh dung dugc khéng
gian ba chiéu & nét hon. Ngoai ra ciing c6 thé ap dung cho cac mon hoc khac.

- Phéi hop cung gido vién cac mén STEM dé trién khai san pham vao hoat
déng trai nghiém sang tao, cau lac bd khoa hoc cta nha truong.

- Timg buéc xay dung ti hoc cu 3D phuc vu day hoc Toan — Khoa hoc —
Cong nghé, gop phan dbi méi phuong phép giang day theo huéng “hoc qua thuc
hanh, sang tao va ing dung”.

c. Két luin:

Qua nghién ctru va trién khai, dy an ky vong glup hoc sinh THCS khong
chi tiép can va lam chu cong nghe in 3D, ma con biét van dung sang tao dé tao
ra cac san pham co gla tri thuc tién, tir d6 hinh thanh nang luc khéi nghiép, tu
duy thiét ké va tinh than d6i méi sang tao.

Pé tai “Ung dung cong nghe in 3D trong sang tao san phim khai nghiép
hoc sinh trung hoc co s6” hudéng dén viée giup hoc sinh tiép cin cong nghe hi¢n
dai, phat trién niang luc STEM va tu duy sing tao thong qua hai san pham cu
thé: mé hinh giao diém cac dudng dic biét trong tam giac va thiét bi canh bao rd
ri khi ga trong phong bép.

Pé tai khong chi gop phan ddi méi phuong phap hoc tép theo huong trai
nghiém, tryc quan va sang tao, ma con glup hoc sinh hinh thanh tinh than khai
nghiép va nang luc giai quyét van dé thue té ngay tir bac THCS. Két qua nghlen
ctru htra hen mang lai md hinh hoc tip va san phim mg dung an toan, thiét thuc,
c6 thé nhan rong trong hoat dong STEM ciia nha truong.

4. Tai lieu tham khao

[1]. Anycubic Kobra S1 combo User Manual

[2]. 3Dthinking.com

[3]. Ung dung in 3D trong hé théng GD - 3D Services Viét Nam (2022).

[4]. Cong nghé in 3D va dinh hudng 10 trinh phat trién tai Viét Nam —
IGIP VN (2022).

[5]. Tac gia: Cabrera-Frias. The Use of 3D Printing and ICT in the
Designing of Didactic Strategies to Foster Creative Thinking (2025).

[6].Tac gia: A. Shaqour. The Use of 3D Printing Technologies in
Education:A Bibliometrics Review of the literature between 2004 and
2023(2025)
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5. Phu lue bao ciao
Phu lue 1. K€ hoach trién khai dv an
Hoat dong chinh
Chuan bi, dao tao k¥ nang thiét ké 3D & an toan may in
Khao sat y tuéng, chon san pham, 1ap yéu cau k¥ thuat
Thiét ké phién ban 0.1, review
In thir vong 1, hau xtr ly, stra 16i
In thir vong 2, kiém thtr chire ning
Lay phan hoi ngudi ding, phan tich dit liéu
Cai tién final prototype, kiém tra QC
Thu théap di liéu pre/post, phan tich thong ké
Viét b4o céo, chuén bi poster & video
10 | Tong két, nop ho so, tip duot thuyét trinh (du phong)
Phu luc 2. Phiéu khio sat
* Link phiéu khéo sét (pre/post):
https://docs.google.com/forms/d/e/1FAIpQLScW57UGhsSHYD4WiVIDW-
DPPdIf zcIXRMaotiPmxQCZtsoew/viewform?usp=publish-editor
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Phu luc 3. Hinh anh minh hoa qua trinh thye hién
a. Hmh anh hoc smh sir dung phan mem thlet ke 3D

IS
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Phu luc 4. M6 ta san phim khi nghiép tiéu biéu

- 01 san pham khéi nghiép mau in 3D hoan chinh (m6 hinh vat 1y).

- Béo cdo khoa hoc (thuyét minh), nhét ky thiét ké, nhat ky in 3D.

- Bé hudng dan “Quy trinh 5 budc In3D-Khéi nghiép cho THCS” (tai liéu
gido vién + hoc sinh).

- Dt liéu khao sat (pre/post), phan tich thong ké.

- Poster va video demo (2—3 phut) phuc vu trung bay thi.

Phu luc 5. Béin thiét ké 3D va thong s6 ky thuit

- Anh chup mén hinh mé hinh thiét ké (Tinkercad/Fusion360)

- File .STL hoic link Google Drive chira file thiét ké:

Link: '
https://drive.google.com/file/d/1eEF_50CwE_6ST 1rIwTPKIMERBQ-
2S8g7M/view?usp=sharing

- Théng sé in: toc d6 in, nhiét do dau phun, 16p day, vat liéu, thoi gian in.

Phu luc 6. Phiéu dinh gia san pham

- Chire ning: san pham thuc hién dugc chirc ning chinh (0 - 5 diém).

- D6 bén/6n dinh: vuot qua bai test roi/khbi lugng nhe (0 - 5 diém).

- ThAm m¥y & hoan thién: bé mat, mau séc, son (0 - 5 diém).

- Chi phi san xuAt/kha ning nhan rong: < 50.000 VND/chiéc cho
prototype (0 - 5 diém).

- Tinh than thién méi trudng: ding PLA/t4i ché (0 - 2 diém).

- Do sang tao & kha ning thuong mai hoa: danh gia béi nhom nha
truomg/gido vién (0 - 5 diém).

Téng thang tbi da: 27 - 30 diém; dat ngudng t6i thiéu du tiéu chuan demo
la > 18/30.
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