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TOM TAT
Qua rit khoi mau la phuong tién phat khoi cam tay duwoc trang bi cho lyc hrong an nmh quan

doi sir dung trong hudn luyén, dién tdp, san sang chién dau. Cum rit khoi mau la chi tiét quan
trong dé ché tao qua rit khéi mau. Pon thanh phan c6 anh hwéng rat 1om ti tinh nang ky thudt cia
san pham. Bdi bdo nay gi6i thiéu két qua nghién ciru anh huong cia thanh phan don t6i mét sé
tinh nang ky thudt cia cum rit khoi mau bang’mot $6 phirong phdp nhw STANAG 4491, 06 TCN
889:2001,... Sau khi toi wu thanh phan don, ket qua phan tich danh gia cho thay san pham cd tinh
nang ky thudt dap ung cac chi tiéu néu trong tiéu chuan TCVN-AN 114:2017 voi thoi gian rit dat
14,01+ 0,37 giay, cuong do rit da{ 94,4 + 0,45 dB, thoi gian pha"t khoi mau dat 13,61+ 0,41 gidy va
man khoi mau do co. Ngodi ra, két qua xdc dinh mot so tinh chat ddc trung cho qua trinh chdy cho
thay cum rit khoi mau phu hop voi muc dich s dung lam phwong tién phat khoi va phat tin hiéu.
Tir khoa: Cum rit khoi mau; Qua rit khéi mau; Hudn luyén; Dién tap; Sin sang chién diu.

1. MO DAU

Qua rit kh6i mau dugce lyc lugng an ninh, quan doi str dung nhiéu trong huin luyén, dién tap,
san sang chién déu, tao cac tinh hudng mo phong, giai tin dam dong,... Chét luong cua qua rit
khoi mau duoc quy dinh theo tiéu chudn TCVN-AN 114:2017 [1]. Qua rit khoi mau gdom cac
hop phan: kip (mo6 vit F41-6ng ndi kip mo vit), cum rit khoi mau (hdn hop tao méau, hdn hop tao
rit), vo qua rit khéi mau (than, nap) [1]. Trong d6, cum rit khéi mau 1a thanh phan hoa thuat, co
anh hudng rat 16n dén chét luong man khéi tao ra cung nhu thoi gian phat khoi, cudng do rit,.
cla qua rit khoi mau [2-4]. Cum rit khoi mau duge két hop giita hai hop phan la cum rit (phan
tao tleng rit) va cum khoi mau (phan tao khoi mau). Thong thuong, thanh phan cta cum rit khoi
mau gom chét chay, chit 6n dinh chay, chét duy tri chay, chit két dinh, chit tao mau, chét tao
tiéng rit va chat an dinh. Viéc thay doi ty 18 cac thanh phan don ciing nhu ching loai chét trong
thanh phz‘in don s€ tao ra cac cum rit c6 tinh nang k¥ thuat rat khac nhau [3, 5, 6].

Hién nay, trong nudc c6 mot sé don vi dang nghién ctru ché tao san pham nay nhu: Nha may
X61, Nha may E112, Vién Thudc phong - Thudc nd, tuy nhién, chat luong san pham chua on
dinh vé thoi gian phat khoi, mau man khéi, d6 dam dic cuia mau khéi, cuong do rit,... Nguyén
nhan dugc cho 1 thanh phan don chwa dugc 6n dinh [2, 4]. Trén co s& nghién ciru anh hudng
cua thanh ph?an don cum rit va thanh phén don cuia cum tao mau, chung t6i da tdi uu hoa duge
thanh phan don ché tao cum rit khéi mau. Két qua danh gia cho thiy, san pham c6 tinh ning ky
thudt dap ung cac chi tiéu néu trong tiéu chuan TCVN-AN 114:2017 v6i thoi gian rit 10-15 s,
cuong do rit 90-95 dB, thoi gian phat khoi mau 10-15 s, mau khéi dam déc - mau doé co.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1. Héa chit

Kali peclorat (KCIO,), natri benzoat (C6H5COOI\!a), kali clprat (KCIOS): tinh bdt (CgH120¢),
luu huynh (S), natri bicacbonat, Rhodamin B: hoa chat tinh khiét (Trung Quoc).
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Déu GTX Castrol 20W-50, Viét Nam
2.2. Phuwong phap nghién ctru
2.2.1. Phuong phdp ché tao cum rit khéi mau

Phuong phap ché tao cum rit khéi mau sir dung trong nghién ciru nay duge néu trong hinh 1
dudi day.
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Hinh 1. Cdc buéc cong nghé ding dé ché tao cum rit khéi mau.

Phirong phdp va khao sdt danh hwong ciia thanh phan don t6i mot sé chi tiéu chién - ky thudt
cua cum rit:

Can va sy cac hoa chat dang ran (kali peclorat, natri benzoat) & 40 °C t6i khéi luong khong
d6i. Sau d6 nghién ting loai hoa chét, sang qua rdy inox 0,1 mm, bao goi trong hop nhwa c6 nap
kin, ghi nhan bén ngoai. Tinh toan va can lan lugt timg thanh phan don cac mau cum rit tr M1
dén M5 véi khi chat oxi hoa kali perclorat thay doi tir (65 - 80) %o vé khoi lugng, chét chay natri
benzoat tir (15 - 30) % vé khoi luong va ¢6 dinh ty 1€ phu gia (Dau GTX Castrol) 1a 5% v€ khoi
luong. Tron hop céc hoa chat véi nhau bang cach sang qua ray inox 0,1 mm (3-5 lan) sau d6 thu
gom va bao quan hon hop chat tao cum rit vao lo nhuya, nap kin, ghi nhan bén ngoéli

Can (40 +0,5) g chit tao cum rit cho vao ong PVC C3 @ 27, dai 9,3 cm. Pit dng nhya PVC
vao phan dat mau ctia may ép thay luc, tién hanh ép hdn hop bot cum rit véi luc ép 2,4 tin trong
514n mdi l4n 5 s.

Phirong phdp ché tao cum khéi mau:

Tién hanh can va s:?'ly’ cac hoa chét dgng ran (kali glorat, tinh bot, lu}l huynh, natri
bicacbonat) & 40 °C t6i khoi lwgng khong doi. Sau do6 nghién tung loai hoa chat, sang qua ray
inox 0,1 mm, bao géi trong hop nhura c6 nap kin, ghi nhan bén ngoai. Tinh toan va cén lan lugt
tung thanh phan don cac m:flu tor M1 dén M6 v6i lugng chat oxi hoa kali clorat tir (25 - 45) %
v€ khoi luong, hon hop chat chay (hon hop tinh bot va Iuu huynh ti 1¢ 1:1 vé khoi lugng) tur
(40 - 50) % ve khoi luong, bot mau (Rhodamin B) tir (10 - 30) % ve khoi luong, co dinh ty 1&
phu gia (natri bicacbonat) la 5% vé khoi lugng. Tron hop cac hoa chat voi nhau bang cach
sang qua ray inox 0,1 mm (3-5 1an). Thu gom va bao quan hon hgp bdt mau vao lo nhua, nap
kin, ghi nh&n bén ngoai.

Cén (30  0,5) g hon hop bot mau cho vao dau bit PVC @ 42. Pat du bit vao phan dat miu
cuia may ép thuy lyc, tién hanh ép cum khéi mau véi luc ép 2,4 tan trong 5 1an moi lan 5 s.
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Quy trinh ldp rdp cum rit khéi mau:

Str dung tam dinh vi bang bia ctng, dugc cat hinh tru 6ng co duong kinh ngoai bang voi
duong kinh dng chira khéi mau, dudng kinh trong bang duong kinh 6ng chtra cum rit. Quén 16p
bang dinh mong cach day cum rit 5 - 7 mm, dat tam dinh vi va quén 16p bang dinh mong 1€n phia
trén gilt chat tam dinh vi. DPat cum rit 1€n trén cum tao khg’)i mau 520 chq tann dinh vi trung khit
v6i miéng cum khoi ma~u. Sau do dnng 04 soi day budc co dinh chac chan tam dinh vi voi cum
khoi rnau tai vi tri cac 10 khoan trén tam dinh vi va vé cum khoi mau. Tiép theo, dat cum rit 1én
trén tam bang dinh tnang kim loai, boc bd 16p bao v€ bang dinh va dan déu 1én cum rit sa0 cho
kin cac khe ho gitra tam dinh vi va miéng cum kho6i mau. Cum rit va cum khoi sau khi lién ket lai
v6i nhau dugce dat vao trong mot vo nhya HDPE mua san, day kin nap, bao quan tai noi kho réo,
thoang mat.

2.2.2. Phuong phdp diém héa cum rit khéi mau

D¢ diém hoa cum rit khoi mau, st dung thanh mdi chay dai 10 - 12 cm dit vao cum, sau do
dung moai ltra dot thanh moi chay.

2.2.3. Phuong phdp dénh gid tinh chat va mét sé chi tiéu chién - ky thudt cia cum rit khéi mau

Thoi gian rit, thoi gian phat khoi mau xdc dinh tryc tiép bang dong h6 bam gidy. Cuong do rit
xac dinh bang may do d6 6n ONO SOOKI LA215, tan suat do 5 s/lan, do 5 lan. Mau sic man
khoi xac dinh bang cach quan sét truc tiép.

Céc tinh chét chay ctia cum khoi va cum kh()i, mau dugc xac dinh tai Hoc vién Ky thuat quan
su. Cu thé nhu sau: Nhiét do bung chdy (voi toc do gia nhiét 10 °C/min) dugc xac dinh theo
phuong phap STANAG 4491. Nhiét luong chdy duge xdc dinh dya theo phuong phap 06 TCN
889:2001 vé& Vat liéu nd, thude nd, thudc phong ran - Phuong phép do nhiét luong chay. Thé tich
khi ctia san pham chay (¢ diéu kién tiéu chudn) duoc xac dinh bang phuong phap moi chay mau
trong bom nhiét lwong chay kin. Nhiét do chay cta san pham duoc xac dinh bang phuong phap
cap nhiét dién.

3. KET QUA VA THAO LUAN

Pdnh gid anh hwéng cia ty 1é cac thanh phan t6i thoi gian rit va cwong do rit (cach 01 m)
cua cum rit

Thanh phan cta cum rit bao gdm: chat oxi hoa kali perclorat, chat chay natri benzoat va phu
gia (Dau GTX Castrol). Khi hdn hop cum rit dwoc mdi chay v6i ngudn nhiét, qué trinh phan hiy
chit oxi héa kali perclorat s& dién ra theo phwong trinh (1):

KCIO, — KCl + 20, )

Sau d6, oxi sinh ra tir phan Gng (1) s€ oxi hda natri benzoat theo phuong trinh (2). Natri
benzoat khi dugc nhdi vao trong ong va dot chay s€ sinh ra tiéng rit:

2NaC,H,CO, +150, —14CO, +5H,0 + Na,0 @)

Pé danh gia sy anh huong cia ty 1& thanh phan toi thoi gian rit va cudng do rit cia cum rit,
chung 6i tién hanh thay ddi ty 1& vé khdi luong cac thanh phan cua cum rit v6i cac mau tir M1
tdi MS. Sur dung nguén nhiét dé ddt 1an luot cac mAu cum rit. Két qua xac dinh thoi gian rit va
cudng d9 rit cia cac mau duge trinh bay trong bang 1.

Yéu cau chit luong cua cum rit khéi mau duoge quy dinh trong TCVN-AN 114:2017, cu thé
thoi gian rit trong khoang 10 dén 15 gidy va cuong do rit (trong pham vi 01 m) la tir 90 dB dén
95 dB. Tir két qua trong bang 1, chung t6i nhan thiy mau M4 13 mau c6 thoi gian rit (14,01 +
0,37 gidy) va cuong do rit (94,4 + 0,45 dB) 1a phu hop véi tiéu chudn TCVN-AN 114:2017. Véi
ty 1& thanh phan don nhu mau M4, ham lugng chit oxi hoa va chit chay 1 phu hop, khong bi du
chat. Khi ti 1& chit oxi hoa du so vai chit chay thi thoi gian rit ngan do lugng chit can dot chay
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it, hau hét 14 qua trinh phan huy chat oxi hoa. Nguoc lai, khi ty 1& cht oxi héa it hon so véi
luong chat chdy, thoi gian rit ciing khong kéo dai lau do luong khi O sinh ra theo phan tng (1)
khong du dé cung cap cho phan tng chay.

Bing 1. Thoi gian rit va cuong do rit ciia cum rit khi thay d@6i ty 1é thanh phan don.

h'fe{l KCIO, | CH:COONa | Phu gia Théi gian rit Cudng df rit
hign | o) (%) (%) (gidy) (dB)

ML | 68 27 5 9,24 + 0,09 874 + 1,08
M2 | 70 25 5 9,92 +0,24 90,5 + 0,65
M3 | 72 23 5 12,21+ 0,04 90,7 + 0,01
M4 | 75 20 5 14,01+ 0,37 94,4 + 0,45
M5 | 78 17 5 12,82+ 0,44 95,8 + 0,45

Nhu viy, thanh phan don dugc lya chon dé ché tao cum rit la: kali peclorat 75% vé khdi
lugng, natri benzoat 20% vé khoi lugng va phu gia 5% vé khoi lugng.
Pdnh gid anh hwéng cia ty 1é cac thanh phan téi thoi gian phdt khéi va mau sdc khéi ciia
cum khoi mau
Thanh phan cta cum khoi mau bao gdm chat oxi héa kali clorat, chit chiy bao gom tinh bot
va luu huynh, bot rpéu Rhodamin ’B va phu gia natri bicacborlat. Dudi t?'.C dung C}ia nhiét, s€ dien
ra cdc phan Gmg dot chay cua chat oxi hoa kali clorat v6i hon hop chat chay gom tinh bot, luu
huynh. Luong nhiét sinh ra tir phan timg chdy gitra chat oxi hoa va chat chdy giap thang hoa chat
tao mau Rhodamin B d€ chuyén chat mau thanh trang thai hoi, nhung khong tang Ién trong qua
trinh chdy & nhiét d cao dé tranh gay phan huy [4]. Qua trinh chay dién ra theo phuong trinh (3)
va (4) sau:
KCIO, +4C4H,,0, - 6KCI +6CO, +4H,0 (3)
2KCIQ, +3S — 2KCI +3S0, 4)
Dé danh gia su anh huong cua ty 1¢ thanh phﬁ’n t6i thoi gian phat khoi va mau sdc cua cum
khoi mau, chung t61 tién hanh thay doi ty 1¢ vé khoi luong cac thanh phén cua cum khoi mau voi
cac mau tu M1 t61 M6. Str dung nguén nhiét d¢ dot lan lugt cac mau cum khoi. Két qua xac dinh
thoi gian phat khoi va mau sac ctia cac mau dugce trinh bay trong bang 2 sau day.
Bing 2. Thoi gian phat khéi mau va mau sic man khéi
ciia cum khéi mau khi thay déi ty 1é cdc thanh phan.

h'fe{l KCIOs gg Rhodamin B | Phygia | ' 80 Phat Mau sic
miu (%) (%) (%) (%) (gidy) man khoi
M1 45 40 10 5 15,44 £ 0,08 Héng
M2 40 40 15 5 14,44 £ 0,09 Do nhat
M3 35 40 20 5 14,49 £ 0,32 boco
M4 25 40 30 5 12,92 £ 0,27 Do nau
M5 30 45 20 5 13,61+ 0,41 Po ¢
M6 25 50 20 5 11,90 £ 0,22 boco

Yéu ciu chit luong ciia cum khoi mau duoc quy dinh trong TCVN-AN 114:2017, cu thé thoi
gian phat khoi mau trong khoang 10 - 15 gidy va mau sac cua man khoi 1a mau do. Tu két qua
bang 2, chung toi nhan thdy miu M5 1a miu c6 thoi gian phat khoi mau (13,61 + 0,41gidy) va
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mau sic khoi do co 1a phu hop véi tiéu chuan. Khi ting ty 18 mau thi mau sic cia khéi dam dﬁn
tir hong toi do nau va ty 1é khdi lugng bot mau phi hop 1a 20%. Véi thanh phan don nhu mau
M3, ty 1& chit oxi hoa, chét chay va bot mau 1a phu hop. Thoi gian phat khoi mau va mau sdc
man kho; s€ duoc quyet dinh bcr} ty 1@ chét oxi hoa, chat chay va bot mau '[hl‘Ch hgp. Nhu Vay,
thanh phan don guqc lua chon dé ché tao cum khéi mau la: kali clora‘t 30% vé khoi Iugng, chat
chdy 45% vé khoi lugng, bot mau 20% ve khoi luong va phu gia 5% vé khoi lugng.

Qua trinh chay cua cum rit khoi mau

Tién hanh diém hoa cum rit khoi mau, qua trinh chay cua san pham di/én ra trong 2 giai doan.
Sau khi di€m hoa khoang 3 gidy, phan cum rit bat dau chdy kem theo tiéng rit 16n va man khoi
mau trang duc dugc duy tri trong vong 10 - 15 gidy.

Sau khi cym rit chay hét, cum mau bt dau chay tao ra mot man kho6i dam dac mau do co, qua
trinh chdy khong kem theo tieng rit. Man khoi dugce duy tri trong khong khi tir 10 - 15 gidy. Sau
khi chay hét phan cum mau, man khoi nhanh chéng bién mat

Hinh 3. Qua trinh chady cua cum khéi mau.

Két qua danh gic mét s6 tinh chdt chdy ciia cum rit khéi mau

Trén co sé thanh phﬁn don da dugc t6i wu & trén, hdn hop cum rit va cum khéi mau dugc
chung t6i tien hanh xac dinh mot so ddc trung vé tinh chat chay nhu: nhiét 4§ bung chay, nhiét
lugng chay, thé tich san pham khi cta san pham chay va nhiét d¢ chay. Két qua dugc thé hién
trong bang 3.
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Bing 3. Két qua xdc dinh mét s6 ddc trung chdy ciia hon hop cum rit va cum khéi.

Két qua
TT Chi tiéu phan tich Pon vi do = po
Hon hop cum rit | Hon hgp cum khoi
1 | Nhiét d6 bung chay (toc 0
do gia nhiét 10 °C/min) ¢ > 400 185503
Nhiét lugng chay kcal/kg 321,7 948,6 + 6,4
Thf} tich khi ctia san pham Likg 154.9 312+ 9.4
chay
4 | Nhiét d6 chay K 1902 £ 76 1007 £ 31

Nhiét lwong chay va nhiét d6 chay cua hon hop cum rit va hon hop cum khdi 1a khong qua
cao, phil hgp ddi véi loai phuong tién sir dung v6i muc dich phat khoi va tin hidu. Thong thuong,
d6i voi cac phuong tién phat khoi, khi nhiét lugng va nhiét do chay qua cao (twong tmg 1a 16n
hon 2000 kcal/kg va 3000 °C) c6 thé s& lam chit tao khoi bung chay thanh ngon lira, 1am khoi
chong tan, khéi mau d& bi mat mau dic trung [3, 4]. Mirc nhiét luong nay s& lam thing hoa cac
thanh phan co trong hdn hgp ma khong lam bung chay hdn hop khi bi nén chit trong mot khong
gian hep, it tiép xtic voi khong khi. Ngoai ra, thé tich khi ctia san pham khi chay ctia hdn hop
khoi mau kha cao (312 + 9,4 L/kg), diéu nay anh hudng tich cuc t6i pham vi tic dung ctia man
khoi mau ciing nhu thoi gian man khoi duoc duy tri sau khi d6t. Két qua phén tich cho thiy, san
pham cum rit khéi mau c6 cac tinh chat phii hop dé sir dung 1am cong cu hd trg c6 chirc ning
phat tin hiéu va phat khoi dung trong cac hoat dong dién tap, hudn luyén.

4. KET LUAN

ba nghién ctru lam rd anh huong cua thanh phan don (cum rit va cum khoi mau) t61 thoi gian
rit, cudng do rit, thoi gian phat khoi, mau sdc va mot sb tinh chat chay ctia ciia cum rit khéi mau.
Thanh phan don (ti 1& % vé khéi luong) tdi wru ciia cum rit gdm: kali perclorat 75%, natri benzoat
20%, phu gia 5%; cua cum khoi mau gém: kali clorat 30%, chit chay (hdn hop tinh bot va luu
huynh) 45%, bot mau Rhodamin B 20%, phu gia 5%. Chat lugng ciia cum rit khoi mau sau ché
tao dat tiéu chuan TCVN-AN 114:2017, cu thé vé6i thoi gian rit dat 14,01 gidy, cuong do rit dat
94,4 dB, thoi gian phat khoi mau dat 13,61 gidy va man khéi mau d6 cd. Ngoai ra, két qua xéac
dinh mot sb tinh chét chay cho thiy cum rit khéi mau phtt hop véi muc dich sir dung 1am phwong
tién phat khéi va phat tin hiéu voi nhiét do bung chay cua cum rit > 400 °C, cum khéi mau:
(185,5 £ 0,3) °C; nhiét lugng chdy cta cum rit dat 321,7 kcal/kg, cum khoi mau 948,6 + 6,4
kcal/kg; thé tich khi cua san phém chay cua cum rit dat 154,9 L/kg, cum khoéi mau 312 +£ 9.4
L/kg; nhiét 36 chay ctia cum rit (1902 £ 76) K, cum khéi mau (1007 £31) K.
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ABSTRACT

A study on the influence of unit component
on the properties of hiss-colored smoker cluster

The hiss-colored smoker device is a hand-held smoke generator equipped for the
security forces and the military to use in training, drills, and training - ready to fight. The
hiss-colored smoker cluster is an important detail to make the hiss-colored smoker device.
Unit component has a great influence on the technical properties of the product. This
paper introduced the results on the influence of unit component on some technical
properties of hiss- colored smoke cluster by using several methods such as STANAG
4491, 06 TCN 889:2001,... After optimizing the unit component, the results showed that
the product has technical properties that suitable for the criteria stated in the standard
TCVN-AN 114:2017 with the hissing time was 14,01 + 0,37 seconds, the intensity of
hissing was 94,4 £ 0,45 dB, the color smoke emission time was 13,61+ 0,41 seconds and
the smoke screen was red. In additon, the results of some significant properties of
combustion process showed that the hiss-colored smoker cluster is suitable for using as a
means of emitting smoke and transmitting signals.

Keywords: Hiss-colored smoker device; Hiss - colored smoker clusters; Training; Rehearsal; Training-ready to fight.
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