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NGHIEN C('U HOAN THIEN CONG NGHE CHE TAO QUA NG

TAO COT NUGC CO MAU

INVESTIGATION TO IMPROVE THE TECHNOLOGY FOR PRODUCING EXPLOSIVES

THAT GENERATE COLUMNS OF COLORED WATER

DOI: http://doi.org/10.57001/huih5804.2025.066

TOM TAT

Lam chd cong nghé thiét ké, ché tao céc san pham phuc vu kinh té va qudc phong la yéu cau cap
thiét clia quan doi ndi riéng va cla tat ca cdc nganh néi chung. Trong linh vuc thit nghiém, viéc san
Xudt ra cac thiét bi gia ré, phu hgp vdi gia thanh trong diéu kién hién nay la hét stic can thiét, nhat la
cac thiét bi phai st dung nhiéu trong thuc té. Trong dién tap, qua né tao mau dong vai trd quan trong
dé chi thi vi tri va két hop hanh ddng giiia cac bd phan. Bai bdo nay trinh bay két qua nghién ctiu
hoan thién cdng nghé ché tao san pham qua nd tao cdt nudc co mau. Két qua thir nghiém cho thdy,
san phdm da dat dugc cac chi tiéu ki thuat dé ra, cu thé chiéu cao cdt nudc trén 25m, chiéu cao mau
trén 15m, thoi gian luu mau trén 5 gidy, tdm quan sat thdy mau trén 1000m. Do d6, san phdm qua
nd tao ¢ot nuc c6 mau ¢6 thé dua vao trang bi trong quan ddi phuc vu céng tac huan luyén, dién
tap, hiép déng quan binh chiing hodc trinh dién trong cac su kién.

Tir khéa: Qtia nd, composite, ¢t nuéc mau, dién tdp, su kién.

ABSTRACT

Proficiency in product design and manufacturing technology for economic and national security
purposes is an imperative need for the military specifically and for all industries broadly. In the realm
of testing, the development of cost-effective equipment that aligns with current pricing is critically
essential, particularly for apparatus that requires frequent practical use. Colored explosives are
crucial for signaling locations and coordinating activities among groups throughout the practice. For
the first time, this article delineates the findings of a study aimed at refining the technique for
producing colored water column explosives. The test results indicate that the product meets the
specified technical criteria: the water column height exceeds 25m, the color height surpasses 15m,
the color retention duration exceeds 5 seconds, and the color visibility exceeds 1000m. The colored
water column explosive product may be used by the military for training, exercises, synchronization
of military balance, or demonstrations at events.

Keywords: Explosive, composite, colored water column, rehearsal, event.
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Pao Van Vuong' Pao Van Poan?”

1. GIGI THIEU

Tinh hinh thé giéi, khu vuc du bao
tiép tuc 6 nhiéu dién bién phtic tap,
kho ludng; cac xung doét va trang quan
sU ngay cang gay gat; tinh hinh Bién
Dong tiém an nhiéu nguy co bat 6n.
Trudc tinh hinh d6, toan quan ta can
ti€p tuc diéu chinh t6 chuic luc lugng,
xay dung Quan ddi “tinh, gon, manh”,
tién lén hién dai; yéu cau, nhiém vu
bdo vé T6 qudc dat ra cang cao,...
Trong d6, mot trong nhiing yéu cau,
nhiém vu quan trong d6 1a d&i méi noi
dung, nang cao chat lugng huan
luyén, dién tap, san sang chién dau
phu hop véi diéu kién tac chién trong
tinh hinh méi.

Trong nhiing ndm qua, cac san
phdm quéc phong phuc vu céng téac
hudan luyén, dién tap, hiép dong quan
binh chling trong toan quan rat da
dang vé chang loai, tinh ng dung va
tinh nang ky - chién thuat,. Vién
Thuéc phéng Thuéc né (Téng cuc
Cong nghiép Quoéc phong) la mot
trong nhiing don vi di dau trong
nghién ctu ché tao va trién khai san
xuat nhiéu sdn phadm quéc phong
phuc vu huan luyén, dién tap, ctru ho
clu nan. Mot s6 san phdm quéc
phong tiéu biéu nhu: Béc pha 6ng
huan luyén (loai 1,2m va 2m), céc loai
lugng né huan luyén (15g, 25g, 33g,
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50g, 100g va 200g), qua khéi mau (3 phut va 15 phut), luu
dan rit, luu dan khoi mau, qua né tao cot nudc loai 25 -
30m [2] ap dung hiéu Ung chdy va cac nguyén ly tao hiéu
Ung nd [1] dé mé phong tinh huéng thuc chién trong
dién tap. Viéc nghién ctu tinh toan cac thiét bi va khi
phuc vu nganh céng nghiép quéc phong da dugc cac nha
khoa hoc quan tam nghién ctu va da dat dugc mét sé
thanh tuu dang ké [7-10].

Viét Nam c6 b bién trai dai dén 3260km, c6 hang
ngan dao 16n nho, cé hé théng séng ngoi, kénh rach day
dac. Do d6 trong cac tinh huéng huan luyén, dién tap lién
quan dén tac chién & sdng nudc, bd bién, hai dao, ching
ta st dung qua né tao cot nudc cao trén 25m dé tao gia
dinh héa luc clia bom, dan phao. Tuy nhién, san phdm nay
tén tai moét s6 han ché dé nhu: Khé quan sat dugc cot
nudc khi & khoang cach xa (trén 1000m) hodc trong diéu
kién thoi tiét xau (mua, gid, suang mu), hay cac gia dinh
chién thuat dich ban pha bang cac loai vi khi dan dac biét
(hiéu iing mau séc khac nhau). Trong tai liéu [5], nhom tac
gia da trinh bay cac phuong an th nghiém két cau cua
qua nd tao cdt nuGc c6 mau. Tuy nhién, dé san pham qua
nd tao cdt nudc c6 mau dugc dua vao trang bi, phuc vu
céng tac huan luyén, dién tap, trong bai bdo nay ching
toi tiép tuc trinh bay cong nghé ché tao hoan thién, tinh
nang ky - chién thuat va mot sé két qua th nghiém cda
san pham.

2. THUC NGHIEM
2.1. Vat tu, héa chat

Dé tao hiéu ting mau sac, can strdung mét s6 bot mau
sau: Bot mau xanh, mau d, mau tim, mau da cam (An D9),
ngoai ra mot sé phu gia nhu paraphin, Natri bicarbonate
(NaHCOs, Trung Qudc), Kali clorat (KCIOs, Trung Quéc),
Pudng Lactose (Trung Quéc). Khéi thudc né 16m TG-50
dugc ché tao tir thudc né TNT va Hexogen vdi ty |é 50:50.

Ngoai ra, dé ché tao céac chi tiét vat liéu composite
(than, nap day, dé chan thudc, nap trén,...) can st dung
cac vat tu sau: Ong nhua PVC (Viét Nam), vai sai thay tinh
woven roving, vai sgi thay tinh MAT 225, vai tissiue (Trung
Quéc); Nhua polyester khong no mac polymal 8201PT
(Luxchem, Trung Qudc); Chat xuc tac metyl etyl keton
peroxit A (MEKP, Indonesia); Chat lam khé cobalt octoat
(Trung Quée).

2.2. Trang thiét bi va dung cu

- Cac thiét bi nhu ndi 4, n6i ndu, hé théng gia nhiét cda
day chuyén san xuat méi né cong nghiép VE-05A.

- May ép thuy luc 40 tan (Viét Nam).

- Can dién ta PA4102 véi d0 chinh xac 0,01g (Trung
Quée).
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- Thudc cdp dién ti Mitutoyo véi d6 chinh xac 0,01mm
(Nhat Ban).

- B6 khuén duc tao khdi né 16m (10 bo).

-DBong ho PC100C-0,01 gidy, thiét bi ghi hinh, thiét bi
diém hoda, day diém hoa, kip dién s 8.

- Thiét bi do d6 cao phéng dan tin hiéu cap ctu hang
khéng cta Vién Thudc phéng Thuée né.

2.3. Phuong phap do dac va thir nghiém

- Kich thudc va khéi luong san phdm dugc kiém tra
bang thuéc kep dién td, can dién ti c6 tem kiém dinh.

- Mat do clia thoi tao mau dugc xac dinh theo phuaong
phap TQSA 1282:2006.

- Chiéu cao cot nudc va mau dugc tinh tir vi tri dat qua
né tGi diém cao nhat clia cot nudc cd mau (st dung do ga
va phuong phéap do d6 cao phéng dan tin hiéu cap ciu
hang khéng cda Vién Thudc phéng Thudc né theo nguyén
ly tam gidc d6ng dang, thiét bi da duoc Héi déng cap Téng
cuc Cong nghiép Quéc phong nghiém thu nam 2018).

- Thai gian luu mau dugc tinh ti khi kich nd qua né
cho téi khi khéng con nhin thay ré ¢t mau bang mat
thudng va dong hé bam thai gian PC100C.

- Khodng cach nhin thdy c6t mau dugc tinh toan trén
tran dia: TU vi tri quan sat cho td&i vi tri tha né.

- Panh gia kha nang né cla qua nd tao cot nudc va
mau co chiéu cao khéng nhé hon 25m.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Nghién cuu hoan thién céng nghé ché tao qua né
tao cot nudc c6 mau

Trong tai liéu [5] da trinh bay cac phuong an ché tao
va thirnghiém san pham qua né tao cot nudc cé mau, bao
goém: NG truc ti€p, n6 thang hoa hén hop mau, tao vu né
thi cap trén dinh cot nudc va né phan tan cé dinh huéng.
Trong d6, phuong én né phan tan cé dinh huéng c6 tinh
hiéu qua cao, cot nudc cd mau dong déu tir dudi lén trén
va nhin thdy ré tir khoang cach xa (1500m). Tuy nhién,
trong qua trinh ché tao va thi nghiém nhiéu lan, moét s6
van dé da phat sinh nhu: Hiéu (ing tao mau chua 6n dinh,
san pham chua bén (ndp day), chua co cac chi tiét phu trg
gilip can bang san pham khi & dudi nudc,... D& hoan thién
san pham va dua vao trang bi phuc vu huan luyén, dién
tap, tac gia ti€p tuc nghién ctu b6 sung mét sé ndi dung,
cu thé nhu: Hoan thién két cau san pham, két cdu khéind
I6m, nghién clu cai tién cac chi tiét vo bang vat liéu
composite, thiét ké phao nang, qua déi trong,... va cac chi
tiét phu kién cong nghé khac phuc vu qua trinh van
chuyén, khai thac sir dung va cat gitt bao quan.
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Nhom tac gia da nghién cuu tinh todn, thiét ké va xay | iy din his
dung ban vé san pham, cu thé dugc trinh bay trén hinh 1.
S&n pham dugc b6 sung thém tram né, khéi nd; clr dat Hinh 2. S¢ d6 nguyén Iy mach n§
thudc, thay doi két cdu dém giam chan.

| Kip 06 dién 568 Ly Tram tuyennd | —y| Khéindlim

Vi yéu cau ky thuat chiéu cao cét nudc c6 mau khéng
NAP DAY MAU nho hon 25m, nhém tac gia da diéu chinh khéi lugng
thubc dé tang chiéu cao cét nuéc c6 mau. Két qua thi
DEM nghiém cac mau véi khéi lugng thudc né TG-50 khac
nhau dugc trinh bay trén hinh 3 va bang 1. Nhan thay
rang, khi tang khéi lugng thudc né thi chiéu cao cot nuéc
THAN DUO! ¢é mau tang tu 15m Ién trén 25m. Ngoai ra, thuc nghiém
cho thay, khéi thuéc né vai héc né I6m hinh nén sé tao ra
dong xuyén manh, xuyén qua khéi mau, dan dén rat kho
THUOC NO dé tao ra cot mau. Chinh vi vay, dé giai quyét van dé nay,
nhém tac gia da cai tién hdc né 16m hinh nén thanh hinh
cau (hinh 3), d€ han ché dong xuyén manh, tir d6 tao ra
cOt nuéc kem theo mau.
R78

DEM GIAM CHAN

THAN TREN

DE B0 THUOC NO

3

41
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Khoi n§ 350q
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110
110"
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937
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Khoi n§ 550q

. . Hinh 3. Khdi n§ TG-50
Hinh 1. Ban vé san pham qud no tao 6t nudc cé mau (a) trudc va (b) sau L _ o L
khi hoan thién Can cu vao két qua tha nghiém & bang 1 c6 thé nhan

thdy rang, vai khéi lugng khéi né 550 + 30g qua né tao

1-Tram no; 2 - D€ d6 thuoc; 3 - Khéi no; 4 - Cir dat thudc; 5 - V6; 6 - Dém duoc chidu cao cot nudc va mau h = 25m.

giam chan; 7 - Dém chen; 8 - Mau; 9 - Nap ) o
, o e Ls s w o x o et e Bang 1. Danh gid anh hudng cla khéi lugng thudc nd dén chiéu cao ot
Kich no truc tiép bang kip n6 dién s6 8 doi vai khoi néc 6 mau
thudc né 16m TG-50 cho két qua né véi do tin cdy khéng
cao. Do vay dé dam bao kha nang bét kip tin cdy ctaliéu | y | Khoi
thuc né 16m ta can bé tri thém moét tram truyén né lugng, g
dugc ché tao tir thudc né tetryl hodc A-IX-1, c6 tac dung 1.1 | 350+20
khuéch dai nang lugng tirvu nd ctia kip né s6 8.B8ivay | 15 | 350120 | Kich no kip no dién s0 8 vao tram
ta c6 thé hinh thanh mach né cho khéi thuéc né 16m nhu no;

PR 1.3 |350+20
trén hinh 2.

Dac diém mau thir Chiéu cao (h), m

15;15;15
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2.1

550 +30 |- Mau thir dugc 6 dinh trong mdi

2.2

550+ 30 | trudng nudc, khdi thudc nd céch mat

23

nudc 0,35 m;

550 +30 |-Ddylomhudng léntrén, c6 phuong

vudng gdc véi mdt nudc

25;25;30

Dé bdo dam san pham nguyén ven trong sudt qua
trinh bdo quén, van chuyén, cac chi tiét vé, than, ndp ctia
qua né dugc gia cudng bang cac loai vai sgi thay tinh
(woven roving, vai MAT 225, vai tissiue) va nhua polyeste
khong no [3, 4]. Bon thanh phan cua 16p keo polyeste
khéng no dugc trinh bay trong bang 2. Cac I6p vai sgi
thuy tinh dugc cat dinh hinh theo kich thudc cac chi tiét,
sau dé dugc quét déu I6p keo trén bé mat vai. Mdi chi tiét
dugc phu tur 2 dén 4 16p vai sgi thay tinh. Sau khi cac 16p
composite dong ran hoan toan, tién hanh cat bavia va
mai nhdn. Hinh anh san pham qué né hoan chinh dugc

trinh bay trén hinh 4.

Hinh 4. Hinh anh san phdm qué ng hoan chinh

Bang 2. Dan thanh phan I6p keo polyeste khong no

a) Hinh anh phao ngi

Vol. 61 - No. 3 (Mar 2025)

T Thanh phan Phan khéi lugng
1 | Polyeste khong no (polymal 8201PT) 100
2 | Chatxic tdc metyl etyl keton peroxit 1,4..1,6
3 | Chatlam kho cobalt octoat 0,4..0,6
AN

]

¢) Hinh anh neo gii

d) Hinh anh cum phu kién

Hinh 5. Mt s6 phu kién ctia qua nd tao cdt nudc c6 mau
DPé b dinh dugc qua nd trén bé mat nudc, can tinh
toan thiét k& bd sung cac hé théng phao nang, déi trong,
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cum neo gitr c6 dinh. Cac chi tiét nay dugc trinh bay trén
hinh 5.

San pham qué né tao cét nuéc c6 mau dugc dinh
hudng Ung dung khong chi trong séng, ao ho, ma con
iing dung ngoai bd bién, hai dao, & d6 chiu tac déng Ién
bai séng bién va gié manh. Chinh vi vay, can tinh toan
thiét ké cac hé théng cum neo dé c6 dinh qua né trong
méi trudng nudc bién. Nhom tac gia da tinh toan, thiét ké
cum neo gilt qua nd cho méi trudng séng, ao ho (Hinh 6)
va cho méi trudng bién, hai dao (hinh 7). Trong d6, cum
coc chuyén dung gébm c6 cac doan than coc lam bang
thép CT3 dai 700mm dugc ndi véi nhau bang ren, dau coc
lam bang thép CT3 hinh chit V (40x40x2,5)mm c¢6 chiéu
dai 500mm.

Hinh 6. So d6 b tri qua nd trén song, ho
|

fol

****** Hoe\Jich ||

Hdm chéng troi

Hinh 7. So d6 bo tri qué nd trén bién
3.2. Xay dung tinh nang ky - chién thuat va quy trinh
cdng nghé ché tao san pham

Sau mot thai gian trién khai nghién cu, ché thi, thi
nghiém danh gia, bé chi tiéu tinh nang ky - chién thuat
clia qua né tao cot nudc ¢ mau [6] da dugc xay dung
hoan chinh (bang 3).
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Bang 3. Tinh ndng ki - chién thuat ctia qua nd tao ot nuGic c6 mau

T Tén chi tiéu VT Gia tri
1 | Khéilugng qué né
- | Maudo g 4,900 £ 300
- | Mauxanh g 5.100 + 300
- | Mautim g 6.600 + 300
2 | Kich thudc bao ctia qua n§
- | Chiéudai mm 658 =25
- | Dudng kinh mm 2185
3 | Chiéu cao cdt nudc
- Khdng nhé hon m 25
- Chiéu cao I6n nhat m 40
4 | Chiéu cao cdt mau, khéng nhd hon m 15
Khoang cach nhin thdy 6t mau (trong
diéu kién ban ngf’ay, thoi tiét kh()r?g mua, n 1000
5 | gi6 khong qud cap 5 (38km/h), tdm nhin
xa trén 10km), khong nhd han
6 | Thai gian luu mau, khong nhd hon gidy 05
; Kich nd Kip nd dién
508
8 Thoi han st dung cta qué nd, khéng nhd oA 05
han
9 | Qudnd c6 thé hoat ddng trong diéu kién
Séng bién, khéng 16n hon (thang séng | 4
~ | theo Douglas) @p
- | Van téc dong chay, khdng I6n hon m/s 0,5

Don thanh phan héa hoc hén hgp chat tao mau dugc
trinh bay trong bang 4.
Bang 4. Thanh phan hda hoc ctia hon hgp mau

T Thanh phan Yéu cau
1 Ham lugng bdt mau vo o % 96,5
2 Phu gia cdng nghé, % 3,5

So d6 cong nghé ché tao qua né tao cot nudc cé mau
dugc trinh bay trén hinh 8.

Quy trinh céng nghé ché tao qua né tao cdt nudc c6
mau bao gém céac cdng doan chinh sau:

- Ep tram truyén n&: S&r dung thudc né A-IX-1 véi khdi
lugng 25 +0,59.

- Ché& tao hén hgp thuéc diuc TG-50;

- Ché tao hén hgp mau: H6n hop mau dugc duc trong
qua cau, dugc trinh bay trén hinh 9.

- Quan vo composite;
-Téng l3p;

- Bao goi.
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I_—_|' - Chuin bi hin , - 3.4. Thit nghiém san pham
Gd dét khudn o thudc Quin v Lép tram . e . L. A ] i
o congosi truyinnd Min So dé bé tri thir né san pham qua né tao cot nudc cd
' l mau dugc trinh bay trén hinh 10. Trong d6, Khodng céch
‘ Dic thudc vio khuén ‘ tU mat trén cha thuéc né dén mau | = 350mm. Qua né

dugc bé tri theo phuong thdng diing véi mat nudc, dugc
) ! c6 dinh trong nudc bang d6i trong va phao vaéi 2/3 qua

Dit ném tao 16 14 i 5 chi 5 5 ma 5 3 sch tir d6i
ke IR DeN | Thiothuin [ Tingtip 1| Buo g nc: ch|rr71 Xliong dudi mat r?gdc. Ifhoa\vng ca,ch tjf C{?I tr?ng
' ngut dén qua n6 L =400mm. Biém héda bang kip no dién sé 8.
Hinh 8. Sa d6 cac budic cdng nghé ché tao qua nd tao cdt nudc c6 mau Mét s6 hinh dnh thir né clia sadn phdm qua né tao cot

nudc c6 mau dugc trinh bay trén hinh 11. Nhan thay rang,
cOt nuSc c6 mau dugc thé hién rd nét vé mau sic ti mat
nudc lén dinh cot. K&t qua thi nghiém san phdm dugc
trinh bay trong bang 5.

Hinh 9. Qua cau gidy chifa hon hgp mau
3.3. Nghién cttu hoan thién céng nghé ché tao qua né
tao cot nudc c6 mau

San pham st dung nguyén ly né dinh hudng [1] tao
cdt nudc cé mau déng déu tir dudi [én trén va nhin thay
rd tU khodng cach xa (1000m). Tuy nhién, trong qua trinh
ché tao va tht nghiém nhiéu lan, mét s6 van dé da phat
sinh nhu: Hiéu (g tao mau chua 6n dinh, sdn pham chua
bén (ndp day), chua cé cac chi tiét phu trg giup can bang
san pham khi & dudi nudc,... D& hoan thién san pham va
dua vao trang bi phuc vu huan luyén, dién tap, tac gia tiép
tuc nghién cliu b6 sung mot s6 noéi dung, cu thé nhu:
Hoan thién két cdu san pham, két cau khéi né 16m, nghién
clru cai tién cac chi tiét vo bang vat liéu composite, thiét
ké phao nang, qua déi trong,...

Mo neo Déy di

Hinh 10. Sa d6 mat cat bé tri qué nd b) Mau xanh
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¢) Mau tim

d) Ba loai mau

Hinh 11. Mt s6 hinh dnh thi nghiém, nghiém thu san pham quéa né 6
mau

Tu két qua thir nghiém cho thay, san phdm qua né tao
cot nudc c6 mau da dap ling dugc day du cac yéu cau ky
thuat dé ra, c6 thé dua vao trang bi phuc vu cong tac huan
luyén, dién tap va hiép déng quan binh ching.

94 | Tap chi Khoa hoc va Cong nghé Trudng Dai hoc Céng nghiép Ha Ni

Béng 5. Két qua thir nghiém qua nd tao cot nudc c6 mau

- Hang | S19 | Diéu ki'énn thir Yéu Ket qua Ghi
muc | (qua) nghiém cau chi
Chiéu (25,30, 30,
1 |caocot >25m | 25,30,30, | Dat
nuGc - Qud né dugc b 25,30,25)m
wo | [ T
2 0 mau yu6ng goc vai ddy >15m | 25,30,30, | Dat
aa 25,30, 25)m
a0, hoc 1om khoi
Thei 09 thuse né hudng (06, 07, 08,
3 | gianluu |én trén mt nudc 2_?5 07,06, 08, Pat
mau - Diém hoa tram giay | 07, 08' 7
nd béng kip né gy
Tém dién s 8. -
4 qEJan‘ 1000m 1100m Pat
sdtmau
4, KET LUAN

Trong bai bao nay, nhom tac gia da trinh bay két qua
nghién ctru hoan thién cong nghé ché tao san pham qua
né tao cot nudc cd mau, da xay dung dugc bé tai liéu thiét
ké, tai liéu cong nghé ché tao san phdm. Két qua thi
nghiém, nghiém thu san pham pham cho thay, sén pham
da dat dugc cac chi tiéu ky thuat dé ra, tir dé co thé dua
vao trang bi trong quan déi phuc vu céng tac huan luyén,
dién tap, hiép déng quan binh chiing hodac trong cac su
kién van héa chinh tri I6n clia dat nuéc.

LOI CAM ON

Cong trinh nay dugc thuc hién nhd sy hé trg cua
nhiém vu cap Bé Quéc phong san xuat loat “O” san pham
“Qud nd tao ¢t nudc c6 mau” do Vién Thubc phéng
Thudc né, Téng cuc Cong nghiép Quéc phong chu tri
thuc hién.
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