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DANH MUC CAC KY HIEU VA CHU VIET TAT

Chir . .
., Tén tieng Viét Tén tieng Anh hoic tén khoa hoc
viet tat
AQI Chi s6 chat luong khong khi Air Quality Index
D-16 Mn/BaCrO4/PbCrQO4
EPI Chi s6 hién thi méi trudng Environmental Performance Index
NC Nitro xenlulozo Nitro Cellulozo
MKk3 Thudc phong dng
Thudc hoa thut st dung trong
MK-37-VN .
ngoi cao xa 37mm
Thudc hoa thuat sir dung trong
MC-2-VN .
ngoi cao xa 5/mm
MADA 2,4 diazido — 6 — azidoetocxi triazin
QCVN Quy chuan Viét Nam National Technical Reguilation
TCVN Tiéu chuan Viét Nam
T-10 BaCrO./B
WHO T6 chtrc Y té Thé gidi World Health Organization
Z-1 Zr-Ni/KCIO4/BaCrO4




MO PAU

Ngay tir budi dau phat trién caa hoa khi, cac loai lyu dan, tén lia déu can
c6 thoi gian gitt cham trudce khi dugc kich hoat nham dam bao khoang cach an
toan dé kich nd thiét bi dung thoi diém can thiét. Luc dau, ngudi ta sir dung cac
day dan chay don gian (day dugc tim dung dich KNOs). Loai day nay chay véi
tbc o6 1+2 cm/phit va khdng 1am viéc tin cay trong diéu kién thoi tiét am uét.
Sau d6, trong lyu dan va bom da sir dung cac ng giit cham chira thude den — 12
tién than caa day chay cham hién nay. Con trong phéo hoa ngudi ta sir dung loai

day chay nhanh.

Thudc phong den dong vai tro thudc gitr cham c¢é uu diém 1a: dé ché tao,
dé san xuat hang loat, dé bat chay, nguyén liéu pho bién, san cd. Tuy nhién n6
cling c6 cac nhuge diém nhu dé nhiém am, khi chay sinh nhiéu khi. Do san
pham chay c6 nhiéu khi nén téc d6 chay caa né phu thudc nhiéu vao &p suat nén
can phai cd 16 trich khi. Khi bay, do hién tuong quay cia dan ciing dan dén su
khdng 6n dinh chay vi vay can nhiéu nghién cau thuc té dé hoan thién céc tinh

chat ciia hdn hop giit cham di vai timg trudong hop cu thé.

Mic di vay, do khong co loai thusc mai thay thé cho thube den, ching
van duoc st dung trong thoi gian dai. Chi sau Thé chién | (gitta nhitng nam 20
cua thé ky XX) ¢ Btc va Anh mai bat dau tao ra cac hon hop gitr cham sinh it
khi.

Nam 1930 nguoi Duc ché tao duoc hdn hop giit cham sinh it khi dau tién
trén co s KMnOy va Fe. Tir dau nhitng nam 30 cia thé ky XX, quan doi Puc
bat dau dung céc thanh phan giit cham 1a hdn hop KMnO, va Sb c6 ty 1é 64/36.
Cudi Thé chién tha 11, trong nhiéu loai bom dan cta Puc da st dung hdn hop
PbsO4 va Si duoc két dinh boi nitroxenlulo (NC) véi ty 1é 72,0/25,3/2,7 va “hdn
hop 1217 chira 50% PbCrO,, 25% KCIO,4, 25% Si, 0,8% NC (tinh ngoai 100%).

HGn hop gitr cham sinh it khi cia My dau tién xuat hién vao nim 1931,
chia 84% PbsO4, 15% Si, 1% glyxerin. Hon hop nay chay khéa nhanh, vi thé
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chang bao 1au sau (vao nim 1932) hdn hop c6 téc do chay cham hon chia 89%
PbCrO,, 10% Si va 1% dau son di dugc st dung thanh céng trong cac chi tiét
giir cham caa bom khdng quan trong Thé chién I1. Trong mot bang sang ché cua
MY luc nay ciing gi6i thiéu loai thudc giit cham ¢ tdc do chay nhanh chira 44%
Pbh304, 16% fero-silic (Fe-Si), 39% PbCrO4 va 1% dau son.

Vao nam 1934 & My, hén hop gitr cham trén co s BaO; va chalcogenid
(hdn hop cua Selen va Telu) dugc cap bing sang ché, dén nay van dugc sir dung

trong kip dién dung trong cong nghiép.

Nhat Ban bat dau nghién ciu hdn hop sinh it khi vao nam 1937, duoc
danh gia 1a dat twong dwong nhu caa My. Cac hdn hop sinh it khi caa Nhat dau
tién dugc thir nghiém vao nam 1943, c6 chtra BaO, va chit chay (S va Se). Cac
hdn hop chira BaO, da khong duoc sir dung thanh cong trong phao ¢ rdnh nong
X0an Vi tao ra xi. Thém vao d6, cac thanh phan nay kho bao quan trong moi
truong am. Thanh cong nhat caa Nhat 1 hdn hop “P-4” dung dé nhoi vao cac
ngoi nd dan phao “loai 3” chira 10% Pb304, 20% Si, 60% PbCrO4 va 10% CusP;
duoc boc cao su. Nam 1944 Nhat di 1am theo cac hon hop cia My trén co s&
Pb304, fero-silic va PbCrO,. Toc d6 chay cua nod dat 3+4 mm/s & ty Ié cac thanh
phan 1a 25/25/50. Véi ty 16 16/38/46 toc do chay cua hdn hop dat 4,5 mm/s. Pon
pha ché hdn hop cubdi cung dugc sir dung cudi Thé chién 11 ¢é nhdi vao ngodi no

“loai AA” va ngdi nd 5 gidy cho bom xuyén.

O Lién X6 (cii), hon hop giir cham sinh it khi dwoc chi y vao giira nhitng
nim 30 cta thé ky 20. Hon hop sinh it khi dau tién 1a mac “BJI” duoc ché tao
bai F.A. Baum va N.A. Levkovich & Hoc vién phao binh. Hon hop nay chira
Pb304, fero-silic, hop kim FeSiCrAl va luong nho chat két dinh NC. Khi thu
nghiém da thay rd han ché cua hdn hop méi nay d6 1a toc d6 chay phu thuodc
nhiéu vao nhiét do ban dau. Su chénh léch thoi gian gitr cham dudi mit dat va
khi bay 1a khoang 10 giy, diéu d6 1a hoan toan khong dat yéu cau. Do d6, ngudi
ta sir dung chat chay cham “MK” duoc ché tao boi R.V. Musselius va S.N.

Korolev vao nim 1939-1940, ciing giéng nhu thanh phan “191” (F.A. Baum,
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N.A. Levkovich, V.A. Jdanovski) dé thay thé “BJI” vao nim 1942. Hdn hop
“MK” dugc sir dung rong rai trong quan doi va trén ham doi cho cac ngoi nd
MI'-8, K-3 va AB-1, trong khi d6 “1911” dwoc ap dung cho phao cao xa do kha
ning chay 6n dinh & do cao trén 10-11 km. Thanh phan “MK” duoc st dung
rong rai trén cac loai vii khi cia quan doi Lién X6 (cii) va cac nudc Pong Au.
Mic du ngudi My di dau trong viéc ché tao hdn hop sinh it khi nhung
phai tir nam 1942 hén hop sinh it khi méi duwoc quan tdm nhiéu. Trong nhiing
nam nay My da ché tao hdn hop gom 74+77% BaCrO,, 20+22% Mn va 3+4% S
(do tinh bén nhiét kém nén sau nay n6 dugc thay thé bang cac thanh phan khac).

Sau nay, ho di ché tao dugc hdn hop trén co s¢ Zr, Ni, BaCrO4 va KCIO,.

Do viéc ung dung thanh phan giir cham sinh it khi trong quan doi dién ra
twong d6i cham nén cho téi dau Thé chién 11 hau hét cac nudce van con si dung
thudc den. Sau chién tranh, céc chat chay B va W it duoc sir dung, con han hop

bot Zr va Ni duoc thay thé bang hop kim ciia chling c6 gié ré va an toan hon.

Trong cac hon hop cua Nga, cac chat chay co gia thanh ré va pho bién
duoc st dung nhiéu nhat 1a S, Sh,Ss, fero-silic, fero-silic-crom (1a hop kim cua
Fe, Cr va Si, thanh phan Cr: 20-65%, Si: 10+60%), Si ...

Thudc hoa thuat chay cham dugc quan tdm nghién cau nhiéu dé sir dung
trong cac loai hoa cu. Di véi cac san pham nay, thudc hoa thuat can ¢ toc do

chay on dinh trong khoang nhiét d6 va ap suat str dung.

Thudc hoa thuat sir dung trong ngodi cao xa 37mm, 57mm trude day 1a
MK-37-VN, MC-2-VN. Chiing c6 toc d6 chay (2,0 + 4,0 mm/s), khi sir dung
chua hoan toan tin cay trong viéc mdi chay thudc tang ltra trén vong tu huy va bi
suy giam chat luong nhanh theo thoi gian. Do d6 can nghién ctu cai tién, ché
tao thudc hoa thuat chay cham cho ngoi cao xa 37mm, 57mm c6 kha ning bat
chéy tbt, on dinh lau dai trong sudt qua trinh bao quan va sir dung. Trong khuan
kho bao cao hoc thuat nay ching ti tap trung nghién ctu, khao sat ché tao, thu
nghiém cai tién thudc hoa thuat MK-37-VN, MC-2-VN dap ang muc tiéu dat ra
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véi tén dé tai: ““Nghién ciru cdi tién thudc héa thudr CC-37, CC57 cho ngoi dan

cao Xg 37mm, 5/mm’’
da dugc lya chon véi ndi dung nghién ctru chinh nhu sau:
- Tong quan vé thudc hoa thuat va thude hoa thuat chay cham

- Nghién ctu, tinh toan, thiét ké don thanh phan: Dya trén céc tai lidu

tham khao, cac tinh toan trén phan mém REAL va phan tich, thir nghiém thyc té.
- Ché tao mau cai thién thubc hoa thuat chay cham CC-37, CC-57
- Thir nghiém do cac thong s ctia mau thude méi cai tién ché tao

- Panh gia va so sanh mau thuéc madi nghién ctru vai thude hoa thuat CC-
37, CC-57



1.1. TONG QUAN VE THUOC HOA THUAT CHAY CHAM

1.1.1. Khai niém

Hoa thuat 1a danh tir chung dung dé chi cac thanh phan hodc phuong tién
khi hoat dong c6 kém theo hiéu tmg ddt chdy, phat khoi, 4m thanh, anh sang
hoac phan luc v.v...[1].

Thudc hoa thuat thudng 13 hdn hop co hoc cua nhiéu chat c6 chic ning
khac nhau nhu: chat chay, chat 6xi hoa, chat két dinh. Ngoai ra, con ¢ cac
chét dung dé tao ra cac hiéu ung dac biét, dic trung cho thanh phﬁn hoac
phuong tién d6 nhu: chét tao khoi, mau ngon ltra, &m thanh, nhidu hong ngoai
... va céc phu gia khac.

Phan 16n cac thudc hoa thuat vé ban chat déu 1a cac chat nd, nhung tinh
chat nd ctia chung kém hon nhiéu so véi cac thude nd théng thuong. Trong diéu
kién str dung binh thuong, trang thai bién d6i n6 chu yéu cua chung 14 chay.

1.1.2. Phan loai thudc hod thuat

pé phan loai thudc hoa thuat co6 thé dua vao dic diém cta chat chay, chat
0x1 hod hodc cong dung ciua phuong tién hoa thuat. Theo cong dung, phuong
tién hoa thuat c6 cac loai sau:

— Phuong tién chiéu sang;

— Phuong tién vach duong;

— Phuong tién gitr cham;

— Phuong tién bic xa hong ngoai;

— Phuong tién tin hiéu ban dém,;

— Phuong tién d6t chay;

— Phuong tién phéat khéi nguy trang;

— Phuong tién md phong phuc vu cho cong tac hoc tap va dién tap;

— Phuong tién chi thi muc tiéu;

— Phuong tién hoa thuat sinh khi.



7

1.1.3. Yéu cau dbi véi thudc hoa thuat
e Dat duoc hiéu qua tot nhat khi tiéu tbn mot lugng nho thube hoa thuat do
gia thanh thudng rat cao (dic biét 12 bot kim loai);
e Qua trinh chay va téc do chay phai 6n dinh vi hiéu qua ciia phuong tién
hoa thuat phu thudc chit yéu vao qua trinh chay;
e CO d6 bén, do 6n dinh 1y hoa cao khi bao quan lau dai;
e CO d6 nhay nho véi xung co hoc, khong c6 tinh chat nd song phai c6 toc
d6 chay theo y mudn;
e C6 do nhay khong qua cao vdi xung nhiét;
e Kha ning truyén no thap hodc khong xay ra;
e (o ti trong cao ¢ dang bot va dang nén;
e Khong doc hai dbi v6i con nguoi;
e Qua trinh cong nghé san xuat va ché tao liéu thudc don gian, an toan.
1.1.4. Cac thanh phan ciia thudc hoa thuat
1.1.4.1. Chdt 6xi hod
Chét 6xi hoa 1a mot trong hai thanh phan chinh ciia thudc hoa thuét co vai
trd cung cp oxy cho qua trinh d6t chay chat chay. Qua trinh chdy cua chat chay
trong khong khi xay ra thuong cham hon so v6i qua trinh chay nho oxy c6 trong
chat oxi hod, vi vy hdn hop khong chira chat oxi hoa rat it dugc sir dung so vai
hdn hop chira chét oxi hoa.
Cac yéu cau k¥ thuat ddi véi chat 6xi hoa dung trong thube hoa thuat nhu
Sau:
— Ham lugng cta chat 6xi hod 16n nhat;
— Ham lugng cac mudi hit 4m va kim loai nang nho nht;
— Phan tmg hoa tan mudi 13 phan tmg trung hoa;
— Khong c6 tap chat chay va tap chat ran co hoc (cat, thuy tinh) lam ting
do nhay cua thude véi xung co hoc;
— Khong c6 cac tap chét lam giam do bén hoa hoc cta thude khi bao quan,

hodc céc tap chat lam gidm hi¢u g dac bié¢t cua thuoc;
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— V6i chat 6xi hoa dang bot phai thoa mén yéu cau vé cd hat.

1.1.4.2. Chdt chay

Khi Iwa chon chit chay dé sir dung trong thudc hoa thuat can phai tinh dén
tat ca cc yéu cau, trong d6 yéu cau chu yéu la dat dugc hiéu qua cao nhét. Vi du
ddi vai thude hoa thuat tao khoi thi khong can nhiét do chay cao, thuong chon
chat chdy c6 nang lugng trung binh. Chat chay dung trong thudc hoa thuét phai
dap Gmg nhitng yéu cau sau day:

— C6 nhiét lugng chay bao dam hiéu qua dic biét tot ddi voi timg loai
thudc hoa thuat;

— D@ dang bi 6xi hoa nho cic chéat oxi hoa chira oxy hay 6xy cia khong
khi (v6i thudc hoa thuat tao khoi);

— Céc san pham chay bao dam ding yéu cau sir dung;

— Do bén viing cao trong diéu kién bao quan va sir dung;

— Khong hit am;

— D& nghién nho;

— Khong ddc hai vdi con nguoi.

1.1.4.3. Chat két dinh

Dé nhdi thude hoa thudt vao hoa cyu, ngudi ta thudng phai nén ép, nén
x04y vit hodc duc. Cac phuong phap co hoc nay nhiéu khi chwa bao dam duoc
d6 bén chac cua khéi thude trong hoa cu. Vi vay phai dua thém vao cac chat
két dinh dé lién két cac ciu tir trong hdn hop thanh mot khoi, bao dam khoi
thudc c6 d6 bén co hoc cao, khong nit, vo trong bao quan va st dung.

Do ¢6 vai tro nhur vay nén chat két dinh phai dap Gng nhitng yéu ciu sau:

— Khong tan trong nudc, tan trong mot sd hop chat hitu co. Chat két dinh
hitu co dong thdi con 1a chét chay, c¢6 tac dung 1am chdm qué trinh chay cua cac
thanh phan hoa thuat;

— Luong chat két dinh dua vao trong thudc hoa thuat khong qua 10+12%.

Khi lugng chét két dinh vuot qua chi tiéu nay thi do bén cua thudc hoa thuat
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ché tao ra khong ting 1én nhiéu trong khi d6 ham lugng ctia chat 6xi hoa va
chét chay trong thudc hoa thuat giam lam giam hiéu qua cua thude.

Ngoai ba thanh phan trén, trong thudc hoa thuat con c6 thé c6 cac chat
phu gia khac nhu chit tao khoi mau, lira mau. Chat tao lira mau thuong la cac
hop chit vo co chita cac ion kim loai mau dic trung nhu: Na* tao ngon Itra mau
vang, Ba** tao ngon lira mau xanh 14 cdy v.v... Chét tao khoi mau thuong 1a
cac hop chat hitu co nhu: rddamin, auramin, xanh métylen v.v ...

1.2. Khai quat chung vé thudc hoa thuit chay chim

1.2.1. Khai niém

Thudc hoa thuat chay cham hay chinh x4c hon 14 thuc hoa thuat gitr cham
(delay compositions) 1a hdn hop dung trong cac try hodc vanh giit chdm co tdc
d6 chay khong d6i dé dam bao mot thoi gian tré (gitt cham) can thiét trudce khi
kich hoat thiét bi ndo d6 (ngoi nd, dong co hanh trinh v.v...) [19].

Dua theo kha nang sinh khi khi chay, nguoi ta chia thanh:

— Hon hop gitt cham sinh khi;

— Hoén hop giir cham sinh it khi hodc khéong sinh khi.

Thuat ngit hdn hop gitt cham “sinh it khi” duoc st dung phé bién hon so
véi thuat ngit “khong sinh khi”. Thuc vy, khi thiét 1ap phuong trinh 1y thuyét
qué trinh chay cac thanh phan nay, san pham chay chi c6 céc chat ngung tu
(khong sinh khi). Tuy nhién trong diéu kién thuc té, khi chay hon hop hoa thuat
ndy ciing sé& tao ra mot luong hoi kim loai nhat dinh hodc san pham cua céc
thanh phan phu 1 cac chit hitu co. Vi thé t&n goi hdn hop giit cham “sinh it khi”
chinh x4c hon 1a “khdng sinh khi”.
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1.2.2. So @6 thiét bi do cac thdng s6 cua thudce hoa thuat gitt cham
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Hinh Error! No text of specified style in document..1. So d6 ciu tao ctia mot
s6 chi tiét gitr cham.
a) Kip dién giir cham kiéu kin MK-148; b) Mach giit cham kiéu kin T2E1;
¢) Vanh giit cham kiéu ho (co cdu mdi chay dan phao);

1 - Day dién; 2 — Cau nung, dugc boc bdi thanh ph?m nhay v6i xung nhiét; 3 — Thanh phén
bat chay; 4 — Budng gidn nd; 5 — Thanh phan giit cham sinh it khi; 6 — Thubc né moi; 7 — Kip
va dap; 8 — Kip dam choc; 9 — L trich khi; 10 — Thanh phan giit cham tir thudc den; 11 —
Liéu thudc den

Cac hdn hop sinh it khi c6 thé chita cac chat chay cham va cac chat 6n dinh
chay (BaFsSi, kryolit, diatomit), cac chat lam giam do nhay véi xung co hoc
(M0Sy), chat két dinh (NC, cao su flo). Pé lam ting khoang nhiét d6 6n dinh
chdy, trong hon hgp thuong cho thém lugng nhé KCIO,.

DPén ngay nay, hau hét cac hdn hop ké trén vin con duogc sir dung & mot vai
bién thé, trong mot sb truong hop PbCrO4 c6 doc tinh cao da dugc thay thé bﬁng
Bi>Cr3O12.

Céc chit két dinh nhu NC c6 tinh chat hitu dung 13 1am giam nhiét do
bung chdy ctia hon hop sinh it khi. Vi du cho 3% NC vao hon hgp 30% fero-
silic-crom va 70% Pb3s0, 1am giam nhiét 4 bung chéy tir 597 xubng con 357
°C.
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Nhiéu hdn hop giit chdm khéng du nhay voi phuong tién moi chay so cap
nhu moi lira va chi duge mdi chay tin cdy tir bd mdi chay chuyén dung cho hdn
hop sinh it khi. V61 muc dich lam tang do tin cdy ctia mach gitr cham, tdt hon ca
1a str dung nhirg hdn hop d& bét chay nhat.

Céc chat giit cham c6 thé ho (cho kha nang thoat san pham khi khi chay ra
ngoai khong khi) va ciing c6 thé lam kin. Tuy nhién, loai kin dugc wu tién lya
chon hon.

1.2.3. Yéu cau d6i v6i thude hoa thuat giit cham

Mic du c6 kha nhiéu loai hdn hop khi chay khong sinh khi, nhung thuc té
chi mot s6 co thé duoc st dung lam chat gilt cham do céac yéu cau sau;

— Chay 60n dinh, khong chay dut quang (gian doan);

— Kha nang chay hét voi duong kinh nho;

— Téc d6 chay it phu thudc vao nhiét do (hé sb nhiét khong 16n);

— Chay tot & nhiét do thap;

— Chébng am tdt;

— Kha nang bao quan lau dai;

— Nguyén liéu san co;

— Tdc do chay it phu thudc ap Suét;

— Chay tin cay trong khong khi loang;

— Sinh ra xi ctng (yéu cau ddi v6i hdn hop giir cham trong phao co rdnh
ndng xoan).

Pic diém cua cac hdn hop gitr cham sinh it khi 13 ¢6 chta cac chat oxi hoa
va céc chat chay kém hoat dong, bo1 vay nhi¢t luong va nhiét d§ chay ctua chung
tuong dbi thap. Nhiét d6 thap lam giam lugng san pham khi sinh ra khi chay.
Thuong 14 khi chay hét 1g hdn hop gitt cham sinh it khi thi sinh ra 5+10 ml khi
va ching co thé anh hudng dén thoi gian chay. Vi thé trong céc chi tiét giit cham
thuong c6 budng gidn nd nho dé loai bo anh huong cua khi sinh ra trong qua

trinh chay.
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1.2.4. Cac dic tinh ctia hon hop giit cham sinh it khi

1.2.4.1. Toc dg chay

Tbc @6 chay 1a ty s cua chiéu dai tru gitt chdm va thoi gian chay hét.
Trong nhiéu tai liéu khac, nguoi ta si dung dai lugng nghich ddo cua no — goi
1a “thoi gian chay”. Cac yéu té anh huong 16n dén tdc 6 chay gom: kich
thudce hat, thanh phﬁn, luong tap chit, do chinh xéac khi dinh lwong cac thanh
phan, mtc d6 nén va dudng kinh tru git cham. Tat ca cac thong s trén phai
dugc 1lam v&i d6 chinh x4c cao dé giam dén muc thép nhat do sai léch gitra
cac 18. Ché tao hdn hop gitt chdm va cac chi tiét giit cham phai dam bao do
chinh x4c cao nhit khi sir dung trong linh vuc quan sy (bom, dan v.v...).

Céc hdn hop giit chdm thuong dugc phan loai theo toe do chay (hodc thoi
gian chay): nhanh, trung binh va cham (bang 1.1). Hon hop giit cham dugc ap
dung trong thuc té co toe do chay 0,6+2500 mm/s. Thuc té kich thuéc tru gifr
cham c6 gi6i han, vi thé gidi han gitr cham trong khoang 5 us dén 5 phut voi do
lap lai tot. Bé duy tri chdy & mirc ps, ngudi ta sir dung két hop thudc nd moi véi
cac thanh phan hoa thuat hoat déng, vi du hdn hop Zr, PbsO,4 va AgNs. Con khi
can thoi gian giit chdm 16n hon 5 phut can phai stir dung thiét bi giit cham lam
viéc trén co s& nguyén tic vat 1y va hoa hoc hoan toan khac.

Bang Error! No text of specified style in document..1. Phan loai cdc hdn hop

gilr cham theo thoi gian chay

Céc thanh phan giir ,
Toc do chay,
cham duogc phan loai Vidu
mm/s
theo thoi gian chay
PbOz/ZI’, PbOz/SI, KC|O4/MO,
BaCrO4/PbO,/B, Ph;O./Fe-Si-
Mili gia > 30+50
ey Cr, PbO,/Fe-Si-Cr, PbyOs /
Ca-Si, Pb30O, /Fe-Si
L Thudc den, BaO,/Se, KMnO,/Fe,
Mot vai giay 3+30
KMnO,/Sh, BaCrO,/B,
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BaCrO4/PbCrO4/Mn,

BaCrO./ KClO4/hop kim Zr-Ni,
Pb30.4/Si

BaCrO4/KCIO4/W/diatomit,
<2+3 BaCrO4/KClO4/Sh,Ss/NC,
PbCrO./Fe-Si/Sb,S3/NC

Hang chuc va hang tram

giay

1.2.4.2. Duong kinh chay toi han

Puong kinh chay t6i han 1a dudng kinh nhé nhat cia try thube, ma khi do
qué trinh chay khong bi dap tit. Sy ton tai cta duong kinh chay t6i han 12 do qué
trinh trao d6i nhiét v4i moi trudng xung quanh, hay dang hon 1a do téa nhiét ra
thanh try gir cham. Néu luong nhiét tda ra thanh try gitt cham 16n hon nang
luong can thiét dé moi chay 16p hdn hop tiép theo thi qua trinh chay bi dap tat.
Nhu vay, duong kinh t&1 han phu thude vao hé sb trao doi nhiét va nhiét dung
cua vat liéu ché tao than tru gilt cham. Vi thé trong diéu kién téng quat, tdc do
chdy ctia hdn hop cang 16n thi duong kinh t6i han cang nhd vi nhiét s& khong
kip truyén ra ngoai thanh tru. Pudng kinh chay t6i han thay dbi tir 2,5 mm (d6i
v6i cac hdn hop KMnO,/Sb) dén hon 5 mm (d6i véi hdn hop 20% fero-silic,
30% PbCrO,4 va 50% KCIOy, ).

1.2.4.3. H¢ 56 nhiét do

Thong s6 nay cho biét khi nhiét d6 ting 1°C thi téc d6 chdy ting bao nhiéu
lan. Thong sd nay rat quan trong, né quyét dinh trong diéu kién nhiét do moi
truong cao hay thip sé ¢ thoi gian gitr cham trong dan duoc duge bao 1au. Doi
v6i phan 16n cac hdn hop thi hé s6 nay xap xi khoang mot vai phan tram trén
mot do. Trong céc chi tiét gitr chdm cua My, thoi gian giit chdm t6i 20 s thi hé
s6 ndy xap xi £12% khi thay doi nhiét do tir -54 °C t&i +74 °C. D6i véi loai co
thoi gian giit cham 10n trong cac diéu kién khong thuan loi, hé sé nhiét d6 co thé
t6i £30%. Heé sb nhiét do ddi véi cac chi tiét hoa thuat hién dai cua Nga vao
khoang 10+11,5% d6i v6i thanh phan chay nhanh va 11,7+19% d6i véi thanh
phan chay cham (trong pham vi nhiét 46 +60 °C).
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1.2.5. Cac hon hop giit cham sinh khi

Ngay nay cac hon hop giit cham sinh khi thuong dung cho céc loai c6 gia
thanh ré nhu day chdy cham, khi d6 thoi gian chay duogc kéo dai bang cach ting
chiéu dai ctia day. Qua4 trinh chdy cta cac thanh phan nay chiu anh huéng nhiéu
ctia diéu kién bén ngoai, vi thé cac hdn hop gilt cham sinh khi duogc sir dung khi
khéng can do chinh xac cao vé thoi gian chay.

Ttr thoi c6 dai dén tan dau Thé chién I1, thuc den 6ng 1a thanh phan gt
cham duy nhat dugc dung. Thyc chat n6 khong khac gi thube phong den thong
thudng, co cung thanh phan va cong nghé ché tao nhung qua trinh nghién nho
cac thanh phén duogc 1am cén than hon va st dung cac thanh phﬁn c6 do tinh
khiét cao hon.

Tir dau thé ky XX, do tam ban cuia phao tang 1én nhiéu nho st dung thude
phong keo, toc dd chay cua thude den dng thong thuong trong tru gitt cham tré
1én qua 16n. Bé giam toc d6 chay xudng dudi 5+7 mm/s (cta cac loai thue den
6ng thong thuong 14 8+10 mm/s), nguoi ta cho thém chat két dinh (nhya canh
kién, nhua thong, parafin) hodc chat don (1+6% BaSO,). Cac loai thuc phong
nay co tén 1a “thudc den 6ng chay cham”. Tir nam 1909 dén trude khi két thuc
thé chién tht nhat, thuéc den duoc tron thém 2% nhya canh kién d3 duoc dua tir
Phép vao Nga (nguoi Nga khi d6 chua ché tao thanh cong loai tuong tu).

Sau chién tranh, ngudi Nga d3 ché tao dugc thude den dng chiy chdm méc
“0O” chura 1,5% nhya thong. Céac thu nghiém tiép theo cho théy, viéc gidm tde do
chay cua thudc den dng bang cach ting luong chat két dinh khong thanh cong,
n6 1am giam tinh 6n dinh chay va xuat hién chay tit dan. Cach tht hai hiéu qua
hon 1a st dung than cui loai ddc bi¢t c6 ham lugng cacbon thép. Tu do, trong
nhimg nam 1938-1939 & Lién X6 (cil) da ché tao dugc thudc den 6ng chay cham
mac “Kp-75”, vao nam 1940 di duoc str dung trong vii khi. Thanh phan loai nay
gém 75% KNO3, 10,1% S, 10,9% than (than cua cdy lidu bui ¢ ham luong
cacbon 60%) va 4% than (than ctia vo cdy liéu c6 ham lugng cacbon 72%).
Trong bng gitt cham T-3, “Kp-75" cho thoi gian giit chdm 13 75 gidy. N6 ciing
dugc dung trong ngodi nd T-5 va JI-1.
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O Nhat tir nhitng ndm 1920 da st dung thudc phong dng “Mk3” c¢6 cho
thém nhya canh kién, gém: 75% KNOg3, 14,5% than cui, 10% S, 0,5% nhua canh
kién. Tir nam 1943 dé nhdi nap cho ngoi nd “loai 89AA”, ngudi ta sir dung
thudc den dng giit cham voi lwong luu huynh cao: 55% KNOs, 15% than ciii va
30% S. Toc do chay cua Mk3 va Mk4 1a 5+10 va 2,9+3,3 mm/s trong khoang ap
suit 1a 300+760 mmHg.

Thudc den dng kho duge tmg dung trong dan phao tim xa, & dd cao 5+6
km da thay c6 hién twong dap tat. Co thé ting gidi han chiéu cao dén 7,5 km
bang ngodi nd dic biét (vi du ngodi nd T-3), nhung dé giai quyét duoc van dé thuc
té d6 thi van phai chuyén sang cac hdn hop sinh it khi.

Céc hdn hop sinh khi d3 thay thé phan 16n thudc den dng chiy cham,
nhung & nhiéu nudc van tiép tuc san xuat thudc den éng, hon nita con xuat hién
thém mot s6 méac thudc méi.

Mic du trude day, thude den thuong dugce str dung 1am thanh phan giir
cham c6 sinh khi nhung hién nay nguoi ta di loai n6 ra khoi trang bi. Nhiéu co
cdu gitt chdm ctia Anh duoc nhoi nhitng hdn hop trén co so tetranitrocacbazol
hoic tetranitroocxanilid cing véi chat oxi hoa. Thuong dung hon cé 1a hdn hop
SR-74 chira 60% BaNOs va 40% tetranitroocxanilid.

Céc hdn hop cii khéc cling dugc biét dén: SR-214 (60% KNO3 va 40%
lactoza), RM1A1 (76% KNOs3, 10% S va 14% nhuya tong hop DDP 5081) va
RD202 dung cho vanh gitr cham: amoni peclorat — 74,2%, than cuii — 23%, tinh
bot — 2,8%.

Cach day khong lau, cong ty Phap GIAT dua ra hon hop gilt cham trén co
s& NH4ClO; va antraxen. Vi du nhu hdn hop gdm 88% amoni peclorat, 7%
antraxen va 5% sap dugc nén vao ong duong kinh 3,1 mm c6 toc do chay
0,94+0,97 mm/s trong khoang nhiét do -32 dén +44 °C.

Day chay cham Trung Qudc “visco-xanh” dugc str dung trong linh vuc
phéo hoa, hon hop chira KC104 va kali terephtalat va grafit.

Pé truyén ltra trong céc chi tiét phao hoa hodc co cAu hoa thuat tr dong can

str dung céc day chdy nhanh. O Nga sir dung rong rai hon hop chira 55+80% Ti,
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24+42% KCIO,4 va chit cai bién xenlulo, metyl xenlulo, cao su butadien nitryl.
Trong bo boc PVC, né téc do chay dat 5 m/s. Ngoai ra con c6 ddy dan chay
mém déo trén co s chét chay bdt kim loai va cao su flo co tbc do chay tur 10 to1
100 mml/s.

Trong sang ché cua Nga, cac hdn hop hoa thuat déo chay nhanh dung dé
truyén lira chtra: KClO4 — 12%, BaCrO, — 48%, Ti — 32%, cao su flo — 5%,
amiang — 3%. Tbc d6 chay dat 3+4 m/s, kha nang sinh khi: 40+50 ml/g, nhiét
lugng chay: 3,77 MJ/kg.

Dé kich hoat thiét bi tao sol khi dap ltra, nguoi ta stir dung cac day dan Itra
khong c6 vo boc, mém trén bé mat c6 ranh dugc ché tao bang phuong phap ép
dun. Day nay thudng dya trén co s NC duoc hoa déo bang cac chat hoa déo
mang niang lugng — nitroeste hodc 2,4 diazido — 6 — azidoetocxi triazin d6i xiing
(2,4 diazide — 6 — azidoethoxy symmetric triazine) con goi la chat “MADA” —
chat hoa déo ho azid, chay & ché do khong co ngon ltira. Nho nhiét do bung chay
thap, nhitng loai day nay con dugc str dung 1am cam bién nhay nhiét dé phat
hién dam chay.

1.2.6. Thanh phan sinh it khi c6 thoi gian giir chdm c& mili gidy

Céc hdn hop giit cham sinh it khi pho bién va duoc biét dén nhiéu nhét &
hau hét cac nude thuong 13 hdn hop trén co s¢ Zr hodc Si va oxit chi dé duy tri
chay trong thoi gian ngan (mili gidy). C6 céc tinh chat tot nhat 1a hdn hop gom
28% Zr va 72% PbO, véi tbe dd chay vao khoang 500 mm/s. Cac nuéc Pong Au
str dung hdn hop 40% Zr va 60% PbOy, tc d6 chay cta nd 13 khoang 400 mmy/s.
Ciing hdn hop d6 cho thém 1+3% NC (trén 100%) lam chat mdi chay. Zr dang
bot dé chay nhung né rat nhay véi dién tich va khong an toan trong van chuyén.
Do d6 trong cac thiét bi giit cham thoi gian ngan (mili gidy) ngudi ta sir dung
hop kim fero-silic-crom, ciing nhu hop kim fero-silic-ziconi. Pb3O4 hoac PbO,
thuong duoc ding 1am chat oxi hoa. B¢ giam téc do chay co thé cho vao hon
hop dudi 10% TiOs.

Chét gitr chdm cua My T2E1 duy tri duoc thoi gian chay 0,01 va 0,025
giay 1a hdn hop clia Zr va oxit sat, va hdn hop Zr/BaCrO4 duy tri dugc thoi gian
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chay 0,12 va 0,24 gidy. O M§ va Anh ciing st dung hon hop chay nhanh KC1O4
va Mo. Khi khong bi nén hdn hop chay manh va phut ra xi noéng d6. Bé 1am
cham hdn hop chtta Mo, can cho thém BaCrO, va dudi 5% diatomit.

Céc chat chay nhanh dugc quan tim nhiéu 1a day kim loai kép (ludng kim),
c6 tén 1a “Pyrofuze”. Bang sang ché dau tién vé chi tiét trén 1a & M§ vao nim
1958. Pyrofuze gém 16i nhém va vo boc lam tir Ni hodc hop kim ctia Pd véi 2%
Ru. Khi mdi chay bang xung nhiét hoic bang dién thi phan Gng nhiét xay ra
nhanh dén 2800 °C va sinh ra cac san pham lién két ctia cac kim loai. Cac day
kim loai kép dung trong hé théng chdy cham hoat dong trong diéu kién chan
khong hodc trong dai nhiét d rong. Chung c6 d6 chinh xac cao va tdc do chay it
phu thudc vao nhiét d6. Cac day kim loai d6 c6 duong kinh 0,0381+0,508 mm.
Tbc d6 chay phy thude vao cac vat liéu sir dung tir 240+542 mm/s.

Thanh phan va tbc do chay ctia mot s6 loai hoa thuét giir cham co thoi gian
chay cd mili gidy duoc trinh bay trong bang 1.2.

Bang Error! No text of specified style in document..2. Hon hop gitt cham thoi
gian chay co mili gidy
Hén hop 1 2 3 4 5 6 7 8 9 |10
Pb3O4 50 - - 70 | 54 - - - 50 | -
CuO - - - - - - 88 | 80 - -
KCIO, - 4 11 - - - - - - -
BaO, - - - - - - - - - |40
BaCrO, - - - - - 79 - - - -
BaSO, - - - - 38 - - - - -
Mo - - 89 - - - - - - -
Si 45 - - - 7 - 12 | 20 - -
Zr - - - - - 21 - - - -
W - 80 - - - - - - - -
Fe-Si-Cr - - - 30 - - - - 50 | 60
Chat khac 5 16 - - 1 - - - 1 1

Téc do chay,
mm/s

65 | 90 | 635 | 100 | 45 - - - - -
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1.2.7. CAc thanh phan sinh it khi c6 thoi gian giit cham c& vai gidy

C6 thé chia cac thanh phan sinh it khi c6 thoi gian gitt cham ¢ vai gidy
thanh mot sb loai khac nhau.

e Pb304/Si: Hon hop co gia ré, 6n dinh khi bao quan, dugc ché tao trudc
Thé chién II. O Nga khong sir dung hdn hop nay do ¢ d6 tin cdy thap, sinh ra
bot hoi chi kim loai khi chay doan dai. Khi két hop voi hdn hop BaCrO4/Bo c6
thé dung 1am moi chay cho cac hon hop d6. Mat d6 nhdi 1a 2,8+3,8 g/cmd. Tc
d6 chay trung binh khoang 16 mm/s. Pé 1am cham hdn hop chay cé thé dung
dudi 7% diatomit. Hon hop PbsO4/Si/Sh,S; duoc st dung ¢ Trung Québc cho
thot gian gilt chdm cd ms.

e Se/Ba0,: Hon hop gilt cham véi Se da dugc ché tao & My trudc Thé
chién II va duoc str dung khé rong rdi nhimg nim 70 cua thé ky 20. Vi du nhu
hdn hop gom 84% BaO,, 16% Se va 0,5% hoat thach (tinh ngoai 100%) c6 tbc
d6 chay 11 mm/s & mat do 4,4 g/cm®. Do d& nhiém 4m va khi chéy sinh ra xi d&
nong chay ngay nay no chi duge st dung trong kip nd cong nghiép & My. Hon
hop giit chdm véi chalcogenid-Te di duoc cip bang sang ché nhung khong dugc
str dung trong nhiéu chi tiét. Se va Te c6 thé vira 1a chit chay va vira la chat oxi
hoa (trong hdn hop véi kim loai), duoc str dung trong cac hén hop moi chay
chuyén dung.

e BaCrO4/B (T-10): 1a cac hdn hop sinh it khi 6n dinh nhat khi bao quan.
Luong B (bo) thuc t& duoc str dung 1a 3+15% con téc do chay thay doi trong
khoang 3,2+70 mm/s. Hon hop nay kém nhay voi xung va dap va xung nd, dé
bit chay. Céc thanh phan ctia hon hop dé kiém va cong nghé san xuat don gian.
Nhiéu chuyén gia cho rang hdn hgp BaCrO./B 1a lya chon tét nhat cho cac thanh
phan gitt chdm duy tri trong mot vai gidy. Nhugc diém ctia n6 13 rat nhay v6i ma
sat va dién tich, can séy va 1am kin can than do kha nang bi oxi hoa cua B vo
dinh hinh trong khong khi am. Hon hop chira B bién tinh c6 cdu tric tinh thé
chay cham hon vai lan cho v&i B vo dinh hinh. Khi cho thém crom oxit ¢ thé

thu duoc cac hdn hop twong ty. Tuy nhién do su phu thudc 16n cua toc do chay
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vao su thay doi thanh phan hdn hop, nén cac hdn hop chira crom oxit khong
dugc st dung rong rai.

e Mn/BaCrO4/PbCrO, (D-16): dugc ché tao ngay sau Thé chién II & My
vé6i tén goi 1a D-16 co dd tin cdy cao, cac thanh phan c6 gia thanh ré, khong qua
phtic tap trong san xuat. Nhuoc diém duy nhit 13 can st dung vo 1am kin va sy
can than do dudi tac dong cua hoi 4m qua trinh dn mon Mn c¢6 trong hdn hop
dién ra kha nhanh, din dén thay di cac thong sb chay cua hdn hop. Tc do chay
nam trong khoang 1,85+12,5 mm/s.

e Hop kim Zr-Ni/KClO4/BaCrOy4 (Z-1): hdn hop c6 dai téc d6 chay rong,
ngoai ra chung dé bao quan, dé chay, kém nhay voi cac tdc dong co hoc va
luong khi sinh ra it nhit so véi cac hdn hop sinh it khi khac. Tinh chét tt nhat
ctia hon hop 1a khi st dung dé giir cham mot vai gidy. N6 duoc sir dung rong rai
trong cac phuong tién khac nhau ctia My, vi du nhu trong kip n6 ctia lyu dan.

Céc hdn hop dau tién v6i Ni & My dugc ché tao dén cudi Thé chién II, hdn
hop chira bt Ni va Zr dugc chuén bi riéng. Bot Zr nguy hiém khi van chuyén va
nhay véi dién tich, con bot Ni thi duoc san xuat bang phuong phap rat dat tién
(bay hoi hdn héng thuy ngan). Theo chuian My MIL-D-85855 (AS) tir nim
1990, cac hon hop co tén goi 1a Z-1, chung chira 60% BaCrO,, 14% KCIO4 con
lai 1a hop kim Zr-Ni 70/30 va 30/70 ¢ céc ty 1¢ khac nhau.

e Mo/KCIO4/BaCrOg4: Hon hop co dai thoi gian gitt cham rong tir mili gidy
dén hang chyc gidy. Do ¢6 nhiéu nguyén nhan nén Mo trong hdn hop nén duoc
ru tién str dung khi can thoi gian chay mili gidy.

e Sh/KMnOg4: Hon hop nay véi ty 18 36/64 dugce ché tao vao dau nhiing
nam 30 cua thé ky 20 va dugc sir dung rong rai trong cac chat gitr cham co thoi
gian chay 4 va 7 gidy ctia Dtrc trong Thé chién II. Téc do chay duogc diéu chinh
bang cach thay d6i 6 phan tan cua cac thanh phan. Hon hop st dung voi cac ty
1 70/30 c6 tdc do chay cham va 46/54 co tbe do chdy nhanh. Cac hon hop trén
co s KMnOy4 va Sb ¢6 tinh 6n dinh thap khi bao quan va khi bi nung néng

nhung do nguyén liéu dbi dao, d& chay nén van dugc chu y trong nganh cong
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nghiép moé. Vi du nhu d6i véi hdn hop chay chdm trén 150 mili gidy chta
33+45% Sh, 55+65% KMnO, va 0,1+2% Si. Hon hop 60% KMnO, va 40% Zn
dugc dung dé modi chay thudc phong “Hydrox” va an toan v6i hdn hop khi
metan.

e Cac hon hop sinh it khi khac: Trong cac bang sang ché cia My nhiing
nim 60 cua thé ky 20 xuat hién cac hdn hop trén co s BaCrO, va cac kim loai
nhu Cr, Nb va Ti, chiing ¢6 nhiéu vu diém nhung khong duoc st dung rong rai
do chira cac thanh phan nhu Ti va Nb khan hiém va gia thanh cao.

Trong cac hon hop sinh it khi san xuat & Nga ciling nhu & cac nuéc Pong
Au va chau A thuong st dung cac thanh phan c6 gia thanh ré va khong khan
hiém nhu fero-silic, fero-silic-crom, S va céac sunfit ciia Sb. Chu ¥ rang cac hdn
hop c6 chira sunfit cia Sb bi mat céc tinh chat khi bao quan trong méi trudng
am vi vy can lam kin t6t.

Ngudi ta cling thir str dung cac hon hop sinh it khi loai tecmit. Chiing
khong doc va kém nhay véi cac tac dong bén ngoai. Nhugc diém chinh cta hon
hop 1a chay kém va do tan mat cia cac thong sb trong cac 16. Sang ché & Thuy
Pién da dua ra hdn hop trén co sd dong oxit, vi du hdn hop nén chira 60% dong
oxit va 40% Sn chdy véi toc d6 10 mmy/s. Cac hdn hop khong ddc cia Thuy
Dién trong do chira BaSO4 45+70% va Si 30+55%, c6 tdc do chay 4,28+7,5
mm/s. H¢ s0 nhiét 1a 0,059 %/K.

Cong ty Bofors ctia Thuy Pién di ché tao mot vai hdn hop than thién moi
treong st dung oxit Sn va Ti: B-5%, Zr-8%, TiO,-28%, Zn0,-58%, cao su clo-
3%. Toc do chay trong dng duong kinh 3,5 mm 1a 6 mm/s. Tdc d6 chay cia cac
hdn hop khac khi thay doi ty 1¢ thanh phan 13 3+20 mm/s.

Cubi nhitng nam 80 cua thé ky 20 & Anh va Uc di ché tao dugc nhitng hon
hop khong doc trén co so oxit sat va Bo ¢o kha ning dugc moi chay truc tiép tir
moi ltra dién, téc do chay cua ching ¢& 2,2+25 mm/s.

Trong nhitng niam gan day cac hon hop sinh it khi khong doc duge sir dung
trén co s& Bi;03 va B. Khi thay dbi ham luong B tir 8% dén 3% thi toc d6 chay
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thay d6i trong khoang 1,5+4,2 mm/s. Ngudi My dua ra cac nghién ctru vé hon
hop gitr cham sinh it khi khong doc: Bio0s/Sb,03/Si; W/Sb,03/K104/chat két
dinh; Ti/C-3Ni/Al.

Trong bang 1.3 dua ra thanh phan va tinh chit cia mot s6 loai thudc hoa
thuat trén co s& Pb3O4/Si c6 thoi gian chay cd vai gidy.

Bang Error! No text of specified style in document..3. Cac hdn hop giit chdm

trén co s Pbz04/Si
Hon hop 1 2 3 4 5 6
Pb30,4 80 85 | 875 90 87 80
Si 20 15 12,5 10 12,5 16
Keo Sellac - - - - 0,5 -
Viton A - - - - - 4
NC, ngoai 100% 1,8 | 18 1,8 1,8 - -
Nhiét luvong chdy, MJ/Kg 14 | 137 | 1,34 | 1,07 - -
Nhiét do bung chay, °C 671 | 721 | 713 765 - -
Thé tich khi sinh ra, ml/g 11 | 106 | 15 14 - -

1.3. Ung dung chwong trinh REAL trong nghién ciru thudc hoa thuat chay

cham

Ning luong phan tmg héa hoc phu thudc nhiéu yéu td trong d6 ¢ nang
lwong lién két cta cac chat trong hop chat ban dau, ning luong lién két cua céc
chat trong san pham, khdi luong céac chat, ty 1¢ giira c4c chat, hiéu suat ctia phan

ung, nang lugng hoat hoa. ..

Phan mém REAL 13 mot ngdn ngit lap trinh ham cép cao vira 1a mot moi
trrong danh cho tinh toan so bd nang lugng trong qua trinh héa hoc dua trén cac
thong sé trén. REAL hd trg rat nhiéu cong cu cho phan tich dir liéu va du doan

so bo trude khi tién hanh thi nghiém.
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Nhap céc dir liéu théng sb vé nhiét cta cac hop chat, khéi luong cua cac
thanh phan, phan mém REAL s& tinh toan so bd cac théng sé ki thuat.
Dua trén dir liéu tinh toan trén phan mém REALI, nghién ciru vién sé tién

hanh lya chon va tién hanh thi nghiém.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

Nghién ctru tdi vu hoa thanh phan ty & pha tron giita cac chat tao nén

thudc hoa thuat chay cham dua trén phan mém REAL

Tién hanh thuc nghiém trén cac san pham theo quy trinh tao ra c4c mau

thudc hoa thuat chay cham

Thir nghiém va do cac théng sb ki thuat khi tién hanh do mau thubc moi

ché tao
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap thu thap dir li€u

Trén co s& phan tich, xac dinh cac tai li¢u can thiét, c6 lién quan dén dé
tai nghién ctru. Vi¢c thu thap, duoc thyc hién nham dua ra cac két qua chinh xac

theo ndi dung, muc ti€u nghién ctru cia dé tai.
2.2.2. Phwong phap thwe nghiém

a) Thiét bi, dung cy, hda chat thi nghiém

C4c vat tu, hoa chat dung cho nghién ctu gom:

- Bari cromat (BaCrO, ), xuat x& Viét Nam, ham luong > 99,0%, kich

thudc hat 3+10um;

- Chi cromat (PbCrOy ), xuat xir Viét Nam, ham luong > 99,0%, kich thuéc
hat 3+10um;

- Kali peclorat (KClO; ), An Do, ham luong > 99,0%, kich thudc hat
19+25um;

- Antimon sunfua (Sb2Ss ), An Do, ham luong > 99,0%, ¢& hat < 100um;

Nitroxenlulozo (NC), Viét Nam, ham Iuwgng N 11,8 + 12,5%.

Cac chat duoc pha tron theo quy trinh sau
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Chuéan bi BaCrO,

Chuéan bi KCIO,

h 4

h 4

Can dinh lrong

Can dinh lvong

h 4

Tron khé

Chuén bj Sb,S;

h 4

Chuan bi NC

h 4

Cén dinh lvong

Can dinh lwong

F:

h 4

Tron wot

h 4

Pinh lvong H,O

l

M

Chon hat

h 4

Nghiém thu, bao
quan

Hinh 2.1. So d6 ché tao mau thudc hoa thuat

Keo NC
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Thiét bi do toc do chay

Hinh 2.2. Céu tao cua thiét bi do tdc d6 chay.
1. Ong chuan @ (3,5 x 20)mm;
2. Théan trong;
3. Nap chén;
4. Kim hoa;
5. Thén ngoai;
6. Hat lia MG-8;
7. Bém cao su;
8. Pai dc;

9. Thanh truyén
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b) Phuong phép tién hanh

Nghién ctru t6i wu hda thanh phan cua cac chat Sh,S; BaCrO4, PbCrO, va
KCIO4 cho thudc hoa thuat CC37 va CC57

Tao 10 mau hoa thuat CC37 va CC57

Thir nghiém do tdc do chéy, nhiét lwong chdy, thé tich sinh khi, nhiét do
buing chay trung binh ctia 10 mau
2.2.3. So sanh va danh gia cac thong sé véi thudc héa thuat cii

Tién hanh so sénh cac thdng s do téc do chay, nhiét lugng chay, thé tich
sinh khi, nhiét d6 bung chay trung binh cia 10 mau véi thude hoa thuat MK-37-
VN, MC-2-VN

Pénh gia vu nhuoc diém cua thudc hoa thuat méi nghién ciru véi thude

hoa thuat MK-37-VN, MC-2-VN
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Chuong 3: KET QUA VA BIEN LUAN

3.1. Nghién ctru di Iwa chon dwoc don thanh phén va ¢é hat nguyén liéu

thudc hoa thuit nhw sau

. . Don thanh phén (%)
Thubc hod thudt Sb,S, | POCIO, [ BaCr0, | KCIO,
Thudc hoa thuat chay cham diing cho ngoi cao xa 37mm
11,5 775 11,0
MK-37-VN (5= 10)um (8 = 15)um (10 + 15)um
19,0 70,5 10,5
CC-37 (22 = 27)um (3= 10)um (60 + 65)um
Thudc hoa thuat chay cham diing cho ngoi cao xa 57mm
15,0 80,0 5,0
MG-2-WN (5 10)um (8 + 15)um (10 = 15)um
CC-57 17,0 55,0 23,0 5,0
(22 = 27)um (3= 10)um (3= 10)um (60 + 65)um
Bang 3.1. Thanh phan c4c thudc hoa thuat
3.2. Thir nghiém do toc dd chdy ciia cac mAau ché tao
Thudc hoa thuat | M1 M2 | M3 | M4 | M5 | M6 | M7 | M8 M9 M10
CC-37 36 | 37 | 38 | 35 | 37 | 37 | 871 | 38 35 36
CC-57 26 | 26 | 27 | 27 | 28 | 27 | 28 | 26 26 25

Bang 3.2. Téc do chay cua thudc hoa thuat

3.3. So sanh nhiét lwgng chay, thé tich sinh khi, nhiét d§ bung chay ciia

Thudc hoa thuat Nhiét ligng chay Thé tich sinh khi Nhiét dd bing chay

(kcal/kg) (I/kg) (°C)

Hod thuat chay cham cho ngoi cao xa 37mm
MK-37-UN 260 30 460
0C-37 298 35 500

Hod thuat chay cham cho ngoi cao xa 57mm
MC-2-UN 189 2,5 440
0C-57 2212 30 420

Bang 3.3. So sanh théng s6 k¥ thuat ciia thudc hoa thuat cia thuée mai ché tao
vé6i thude cii
3.4. Bién luan
1. Cac mac thude CC-37, CC-57 ¢6 wu diém 1a nhiét lugng chay cao hon so voi
MK-37-VN, MC-2-VN nhung toc d6 chay lai twong duong, pht hop dé nén ép

vao Nngoi cao xa 37mm, 57mm.
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2. Piém méi cua giai phap 13 ting ¢& hat cht chay, ting ham lugng chat chay,
diéu chinh ¢& hat nguyén liéu chat oxy hoa 1am ting nhiét luong chay cua hé.
Céc chét oxy hoa khong hut am nhu PbCrO4, BaCrO4 duoc giam kich thude hat,
chat oxy hoa hit am thap nhu KCIO,4 duoc ting kich thudc hat s& han ché bé
mit hat Am nhung van duy tri kha niang bat chay va toc d6 chay nhu mong
mudn.

3. Uu diém cua cac thudc hod thuat CC-37, CC-57 1a c¢6 kha ning chay 6n dinh
v6i nhiét luong chay cao hon, tang kha nang mdi chay tin ciy trong mach tu huy

cuia ngoi
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