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Nehién ciru, thit nghiém dénh gia vat liéu chong chdy diing cho nhién liéu rin hn hop
hoat dong tin cdy trong khoang nhiét dg -30+50C

Trin Hiru Thanh’, Nguyén Vin Hung, Nguyén Pirc Long, Poan Vin Diép

Vién Thuoc phong Thudc no, Tong cuc Cong nghiép Quic phong
Ngay nhan bai 22/7/2022; ngay chuyén phan bién 26/7/2022; ngay nhan phan bién 29/8/2022; ngay chép nhan ding 1/9/2022

Tom tit:

Bai bio trinh bay két qua nghién ctru ché tao v6 chéng chay cho théi nhién liéu rin hén hop nén cao su nitrile
butadien NBR-26. Vé chéng chay dwoc diic trung béi do bén co 1y cao (dd bén kéo dirt 19,2 MPa), kha ning khang
dung méi tét (4o trwong né trong toluen 19,5%), kha ning chiu nhiét, chiu lanh tt, biao dim cho kha niing lam viéc
6n dinh ciia théi nhién li¢u rin hon hop trong di nhiét d hoat dong (-50+50°C), nhiét do sén phim chay trong dong
co’ cao (trén 3000°C) trong thoi gian dén 12 gidy theo tai liéu thiét ké. Két qua ciia nghién ciru nay c6 y nghia quan
trong trong viéc phat trién nganh céng nghi¢p tén lira n6i chung va nganh nhién li¢u tén lira rin hdn hop néi riéng

& Viét Nam trong thoi gian toi.

Tir khéa: cao su butadien-nitryl, khoang nhi¢t d9 -50+-50°C, nhién liéu tén Iira rin hén hop, vé chéng chay.

Chi 56 phdn logi: 2.5
M6 dau

V6 chdng chay 1a chi tiét quan trong trong dong co tén
lira rén hdn hop, vo chdng chay két hop vai hinh dang lidu
phong dam bao quy luét sinh khi theo yéu cau thiét ké trong
sudt qua trinh 1am viéc cua dong co. Do d6, song song véi
qua trinh nghién ctru, lam chu cac loai nhién li¢u tén lua
ran hdn hop, viéc nghién ctru va phat trién nganh vat liéu
no6i chung, vat ligu vo chéng chay cho nhién li¢u tén ltra ran
hén hop néi riéng dong vai tro hét siic quan trong va cap
thiét. Dac biét, ddi voi nhitng tén lira hién dai v6i dai nhiét
d6 hoat dong rong (-50+50°C), yéu ciu vé vt liéu vo chong
chay cho nhién liéu hdn hop hét sirc phuc tap [1, 2]. Thong
thudng nguoi ta str dung céc loai vat liéu composite trén nén
cao su dic chung, thanh phan chinh trong cac vat liéu nay
bao g@)m: cao su téng hop, hé Iuu hoa, chit don, chét hoa
déo va mot s6 chat kim hiam qua trinh chay [3].

Cao su t(fng hop

Cao su (hodc hdn hop cac cao su) dong vai tro chit nén,
nham muc dich lién két cac thanh phﬁn trong vat li¢u. Cac
cao su dugc chon thuong 1a cac loai c6 do bén nhiét va co
hoc cao, ¢6 kha nang tron déu voi cac thanh phﬁn khac, bao
gdm ca chét don hitu co va cac chat khoang. Mot sd cao su
thuong duoc chon ding cho vo chdng chay 1a cao su nitrile
butadiene (NBR) va ethylene propylene (EPM/EPDM).
Mot sb cao su chiu nhiét khac ciing dugc st dung nhung
0 quy mo it hon la cao su chiu nhiét (Silanol terminated
polydimethylsiloxane va organofluorine) do nhiing loai nay
dic trung boi toc d6 phan huy kém hon so véi cac cao su
néu trén va c6 mat do cao hon. Ngoai ra, mot s6 cao su khdi
lwong phan tir thip (oligome hodc cao su 1ong) ciing dugc

“Tac gia lién hé: Email: huuthanh.IPE@gmail.com
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sir dung dé ché tao vo chdng chay dung cho nhién liéu rin
hdn hop nhu SKN-10KTR, SKN-30KTR va PDI-3AK. Déi
Vi cc vat lidu trén nén cac cao su ndy nguoi ta thudong cho
vao mot lugng nhit dinh epoxy ED-20 nhim ting d6 luu
hoa va co tlnh cho vat liéu composite (1, 4). Bang 1 trinh
bay mot s6 loai cao su thuong ding cho san xuat vo chdng
chay.

Bang 1. Cac loai polime thwong sir dung dé ché tao vo chéng
chay dong co tén Itra ran hén hep.

- : Kyhiéumc  Khoilwgng  Khdi lwgng phén tir
W BT 08 ST 50 polime/cao su  riéng (kg/m’)  trung binh (@vC)
NBR-18 943
1 Butadiene nitrile rubber NBR-26 962 200x10°300x10°
NBR-40 986
o . SKN-10KTR 3 Ay 108
2 Acrylonitrile butadiene SKN-30KTR 970 3,5x10*4x10
3 Ethylene propylene rubber EPM/EPDM  850-870 80x10%+250x10°
4 Chlorosulfonated polyethylene CSPE 1120-1280 20x10°-60x10°
5 Silanol terminated SKT 960-980 350x10°+800x10°
polydimethylsiloxane SKTN 920-1230 20x10°+80x10°
e Viton A 1850 100810°250x10°
6 exaﬂuorgpropylene) o
- Chlprotrlﬂuoroethylene-vmyhdene KELE3700 1820 1000x10°
fluoride copolymer
7 Polychloroprene Neoprene 1200-1250 100x10°+200x10°
8 Epoxy-terminated polyurethane PDI-3AK 950 3x10°3,5x10°

Chit dpn

Phuong phap hiéu qua nhat dé tang kha niang chéng chay
ctia vét liéu composite trén nén cao su, polime dic ching
dung cho nhién lidu tén Itra ran hdn hop 1a sir dung va dua
vao thanh phan vt liéu chéng chay cac chat don phan 16p
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Abstract:

This article presents experiment results on the manufacture
of the flame retardant sheath for the based-rubber solid fuel
bar-nitrile butadiene rubber NBR26. The flame retardant
sheath is specified by high mechanical strength (tensile
strength 19.2 MPa), good solvent resistance (swelling
capacity in toluene 19.5%), good heat and cold resistance
ensuring the working capability of the mixed solid fuel
bar in the temperature range (-50+50°C). The product’s
calorific effect is high (over 3000°C) during the period of
up to 12 s according to the design document. The results of
this experiment play an important role in the development
of the rocket industry in general and the mixed rocket solid
fuel industry in particular in Vietnam in the next period.

Keywords: flame retardant shell, mixed solid rocket fuel,
nitrile butadiene rubber, temperature range -50-50°C.
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va chat don c6 do phéan tan cao, aluminosilicates, chat don
mang hoat tinh xtc tac, chét bién tinh hitu co. Trong diéu
kién nhiét do gé‘m va trén nhi¢t d¢ hoat dong cua vat ligu lam
VO chéng chay, mot s6 chit don nay co thé thuc hién chuc
nang 6n dinh qua trinh phan hily nhiét cta vat liéu, gop phan
lam tang thoi gian hoat dong cua vat li¢u chéng chay, bao
gf")m ca thoi gian l[am nong vat li¢u dén nhiét do toi han va
bét dau pha hity cAu triic mang polime.

Khoang chat va chat don hiru co thuong duge sir dung
nhdm ting chat luong va d¢ bén du lugng cdc hoa. Cac
khoang chét thuong dugc st dung chu yéu 14 chat don hoat
tinh nhu silicon dioxide, than, sgi amidng, bor nitrat; hodc
cac chit don khong hoat dong nhu mét sb loai bot da bot,
bot da tran chau, bot diatomaceous earth... Chat don hitu co
duoc sur dung nhiéu nhu kerogen, bot bakelite, s¢i hitu co
chiu nhiét... Thong thuong nham thu duge vat liéu cao su
composite mang day du cac dic trung ciia vo chng chay,
nguoi ta thuong st dung mot hodc mat s6 loai chat don:
vat liéu chiu Itra (silic dioxide, bo nitrua), vat liéu soi (soi
amiang hodc soi thuy tinh) va chét don hitu co.
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Chiit héa déo

Céc chét hoa déo nhu dibutylphtalat, dibutyl sebacinate,
oligoester acrylate dugc sir dung nhdm ting dic tinh cong
nghé ché tao vat lidu va tang kha nang chiu lanh cta vt licu
chdng chay (chat hoa déo 1am giam nhiét do thuy tinh hoa
vat ligu) [5].

Tac nhan luu hoa

Mot s6 tac nhan luu hoa duoc st dung cho vat ligu chéng
chay nham dam bao sy lién két ctia cac dai phan tir cao su
tuyén tinh thanh mot cau tric lién két khong gian, day 1a co
s quan trong dé xac dinh tinh khai thac, st dung cua vat
lidu. Céc chat thuong dugc dung cho luu hoa 13 lvu huynh va
céc hop chét chira lvu huynh, chu yéu 1a polysulfide hitu co.

Qua trinh phdn huy vdt liéu chéng chay

Qué trinh phan hiy nhiét ctia 16p vo chong chay 1a mot
qué trinh 1y hoa rat phic tap, bao gdm cac qua trinh vat 1y
nhu trao d6i nhiét va phan tmg hoa hoc phan hiy, ndi mach,
cdc hoa polime trong pha ngung tu, phan mg 6 xy hoa cac
san pham khi [2, 6]. Trong pha ngung tu cic san pham ctia
phan tmg qua trinh phan huy duoc chia thanh 2 nhém chinh:

- Nhom cac chat khi (chat chay va chat khong chay).
- Nhom chét rin (hop chat chira cacbon va khoang chat).

Déi vé6i vat lidu chiu tac dong cua dong khi mang nhiét
dd cao, cac bién doi hoa ly trong n6 xay ra trong suot cac
ving nhiét d§. Mo hinh biéu dién qua trinh phan hay vé
chong chdy dugc trinh bay ¢ hinh 1 [6-8].
Ding khi nong
boah
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Hinh 1. Cac qua trinh xay ra trong I&p vé chéng chay.
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Vung phan huy nhiét manh bay la ving xay ra qua trinh
phan hay 16p cde tai vi tri tiép xuc truc tiép voi dong khi
nong (nhiét do tir 2500 dén 4000°C, qua trinh khoang hoa.
Tai ddy dién ra sy thing hoa ctia cac hop chét hitu co, vo co
va chinh cacbon (nhiét d¢ trén 3700°C), ddng thoi dong khi
sinh ra trong qua trinh nhiét phan thdi vao vung tlep giap
gdy pha hiy “x6i mon” bé miat vo chdng chay.

Vung coc héa: O vung nay dién ra qua trinh cdc hoa va
hinh thanh chu trac x0p cua coc. Su tang 1én cua kich thude
16 rdng cua ving héa déo, ving nay bit diu ¢ ving phan
hay cao su nén (polime - chit két dinh) tir 300°C (ddi voi
cao su EPDM la 400°C). O nhiét d6 mat tinh déo cua cdc
(khoang 500-600°C) xay ra qua trinh nut viéc tach 16p (su
phan ting trong micro zone). Thong qua cac 16 réng duoc
hinh thanh, dong khi sinh ra tir qua trinh phan huy nhiét di
vao vung nhiét d6 cao. Qua trinh 6xy hoa xay ra khong hoan
toan 1am cbc hoa san pham phan huy tai vang nay, 16p cde
hoa nay 1am cho nhiét d6 vo chdng chay tir ngoai vao trong
giam di nhanh chéng (theo chiéu dong khi néng).

Viing phdn hiyy nhiét polime - chat két dinh (khodng 300-
400°C): B& day cua ving nay khoang 1 mm, tai day dudi tac
dong cua nhiét do xay ra qua trinh phan huy va dut cac lién
két hoa hoc trong cao su va cac polime khac trong vat lidu,
hinh thanh cac san pham khéi luong phan tir thip (khi), dong
thoi xay ra qua trinh giam nhanh khoi lugng. Boi d6 nhot cua
vat liéu giam manh nén sy hinh thanh 16 khi cua vat liéu va
cau trac xop cua no cting bat dau hinh thanh trong vung nay.
Kich thu6c 16 réng con bé (khoang 0,3 mm) va tiép tuc ting
1én theo chiéu tang ctia nhiét d6. Qua trinh hinh thanh 15 khi
kéo theo sy ting nhanh vé d¢ day 16p vo chéng chay. Qué
trinh bién dang vat liéu lam tang cudng su hinh thanh 1 rong,
thay ddi hinh dang cua 15 nay trong vat lidu chong chay va
hinh thanh cac kénh thoat khi. Sy hinh thanh cbc trong cao su
treong phdng va cu trac xdp ciia nd phan 16n dwoc xac dinh
boi qua trinh hinh thanh 15 rdng trong cao su. Ngoai ra, chit
don, hoa déo va bién tinh (nhitng chit c¢6 kha ning xuc tic qua
trinh cacbon hoa, 14 trung tim két tinh, dan dén phan ung khur
nudc, thay doi ty 16 cac phan d& bay hoi ctia nhiét phan) ciing
tac dong toi qua trinh hinh thanh céc.

Léop tién nhiét phan: O nhiét do trén 250°C, cac qua
trinh phan hity nhiét ciia cac lién két hoa hoc yéu bt diu va
& nhiét d6 khoang 300-400°C, qua trinh hinh thanh 18 xp
trong vat licu bt dau. Déng thoi, & vat liéu trén nén cao su
NBR xay ra qua trinh luu hoa va tao vong dan dén co vat
lidu. Ciing trong khoang nhiét do nay, bat dau sy ting sb
luong 16 x6p hinh thanh tir cac chit don va chat hoa déo.

DPac trung cua qua trinh phan huy vat liéu composite vo
chéng chay 1a sy dong thoi xay ra ddy qua trinh tuong tac
cac san pham phan huy song song va lién tiép ¢ nhiéu pha
(pha ran va pha khi) [7]. DBé ché tao duoc 16p vo chdng chay
cho dong co tén lua 1a mdt bai toan hét strc khé khan, nhiéu
tham s6, can nghién ctru siu vé ban chit kha nang chdng
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chdy, cac qué trinh dién ra & vat liéu chong chay trong diéu
kién nhiét d6 cao, nghién ctru anh huong cua cac yéu t6 dén
qué trinh phan huy nhiét, ciing nhu hiéu tmg chdng chay &
tung giai doan néu trén cua cua vat liéu. Do vay, can danh
gia dong bo trén co so 1y thuyét, thi nghiém & cac diéu kién
nhiét d6 khac nhau va thuc hanh ddt trén gia do dé danh gia.

o] trong nudc, nhién liéu tén la ran hon hop 1a mot khoa
hoc méi, chu yéu duoc thue hién tai Vién Thude phong
Thubc nd. Song song véi nghién ctru nhién lidu rdn hon hop
Vién Thudc phong Thube nd da ty chii va két hop voi mot
s6 don vi phu thanh cong mot s6 loai nhién liéu dung cho
dong co tén lura [1, 9]. Tuy nhién, déc trung cia cac vt licu
chéng chay dung cho nhién liéu tén lira hdn hop nghién ctru
trudc day co khoang nhiét do khai thac hep va tinh 6n dinh
chua cao khi thu nghiém ¢ nhiét 6 -50°C [9].

Viéc tiép tuc nghién ciru, ty chii bang cong nghé trong
nudc cong nghé va vat licu vo chéng chay moi, dé ra
phuong phap danh gia kha nang lam viéc dé dam bao thoi
nhién li¢u hoat dong 6n dinh & dai nhiét do rong (-50+50°C)
turong dwong véi cac loai tén ltra hién dai trén thé gisi 1a vn
dé cép thiét, dat ra nhiém vu hét stc kho khan cho nhém
nghién ctru.

Poi tuong va phuong phap nghién ciiu
Déi twong

Théi nhién liéu hon hop dung cho dong co hanh triyh
tén lira: day 1a thdi nhién liéu hoat dong & 2 ché do luc day.

Vit liéu chong chdy, vé chong chday: Vo chdng chay
duoc ché tao bﬁng vat liéu chéng chay mac VCC-NLTL-1
do Vién Thubc phong Thude nd nghién ciru, ché tao trén nén
cao su NBR-26, théa man diéu kién ky thuat vé vat liéu cao
su chdng chéy theo tai liéu Nga cong bd (Cac chi tiéu 1, 2,
3 - Bang 2 duoc do & diéu kién nhiét do 20+2°C). Dic biét,
v6 chdng chay phai chiu dugc x6i mon cia dong khi nong
c6 nhi¢t d§ cao (trén 3000°C) trong buéng dbt dong co, vo
chéng chay can dam bao cho théi nhién liéu hoat dong theo
dung quy luat & dai nhiét d6 (-50+50°C) (thanh phan cua vat
lidu chdng chay lién quan dén yéu t6 bi mat khong cong bd
trong bai bao nay).

Vo ghéng chay g(f)m 2 bd phan (phan day va phan than)
duoc gan voi nhau bang keo dac ching.

Bang 2. Chi tiéu ky thuat vat liéu chéng chay’.

Ao o8 672 ] 3 .. Kétquaphin tich
TT Tén chi tieu Don vi Yéu cau vat liéu VCC-NLTL-1
1 Do bén kéo dit MPa >8,0 13,5
2 Do dan dai twong dbi % >15 36
3 Khi lugng riéng glem’ LI5+125 121
4 Thanh phan am va cdc chat % < 41

bay hoi (150°C, 6 gi0)

*: ché do lwvu héa: nhiét do 150°C, thoi gian 60 phut, ap suét ép 8 Mpa;
**: cac chi tiéu vat liéu vé chong chay cia Nga.

o1



Phwong phap nghién ciru

- Nghién citu, danh gia vt liéu vo chéng chay cia Vién
Thuée phong T) hudc né ché tao két hop danh gid doi chirng
san pham ciia Nga.

- Nghién ctru ché dé luu héa téi uu trén thiét bi reometer
MDR-2020: Bang viéc xac dinh cac duong cong luu hoa
mau hén hop cao su khdi luong 7+0,1 g dugc thuc hién trén
may do d6 luu bién cao su MDR-2020 (Han Qudc) & nhiét
d6 150, 160 va 170°C trong thoi gian 80 phut. Trén co sd cac
duong cong nay, cac dac diém chinh cta qua trinh Iuu hoa
da duoc xac dinh gdbm: momen xoédn cyc tiéu M L (dN.m);
mémen xodn cuc dai M,, (dN.m); thoi gian bét dau Iuu hoa
ts (phat); M, = Mmin + O 9 AM, trong d6 AM = Mmax -
Mmin; thoi g1an luwu hoa tdi vu t,, 1a thoi gian dat 90% mure
d6 Iuu hoa; téc do luu hda Vs = 100/(‘[90 -t).

- Panh gid déi chimg do coc héa vo chong chay: Do cbe
hoa xac dinh theo phuong phap Konradson GOST 19932-
99 (TCVN 3752-83) ¢ ap suat khi quyen Thuc hién xac
dinh song song do coc hoa mau vo chong chdy cua Nga va
v6 chdng chay do Vién Thube phong Thude nd ché tao: Mau
VO chéng chay trudc phan tich do cdc hoa duoc séy O nhiét
d6 80+5°C trong thoi gian 12 gio dé loai bo 4m va céc chét
bay hoi. Ldy mau v chong chay khdi luong 3+0,1 g (do
chinh xac 0,001 g) cho vao chén st chuan da chuén bi san,
dat vao chinh giira cdc thép trong, day nap chén st va cde
kim loai (hinh 2).

Nung dén d6 cdc thép (4) bang dén kho (10) trong thoi
gian 30+2 phat. Khi nung du thoi gian quy dinh, tat dén kho,
de ngoai khong khi trong thoi gian 3 phut, dua vao binh hut
4m dén nhiét do phong thoi gian 30+40 phut, sau d6 kiém
tra lai khdi luong san pham con lai. B9 coc hoa C duoc xac
dinh bang ty 1& khdi lugng con lai sau khi nung so v6i khbi
lwong mau vo chdng chay ban dau theo cong thirc:

trong d6: C 1a d6 cdc hda mau vo chdng chay; m, la khoi
luong san pham con lai sau khi nung (g); m, 1a kh01 luong
mau vo chdng chiy ban dau (g).

Nghién civu ddnh gid tinh chdt co Iy vit liéu:

+ Panh gid do bén kéo dut, d6 dan dai ¢ dai nhiét do
(-50+50°C): bo bén kéo dut, do gian dai khi dit dugc kiém
tra theo tiéu chudn TCVN 4509-2020 trén thiét bi kéo
dut van nang Cole Parmer-492 KRC1000 (Puc). Mau thi
nghiém duogc chuan bi hinh qua ta (kiéu 1, TCVN 4509-
2020), tde do kéo 500 mm/phit. Cac mau duoc bao on tai
nhiét d6 kiém tra (-50, 20 va 50°C) trong thoi gian khong it
hon 6 gi¢ trude khi thir nghiém. Riéng thir nghiém mau thir
& 4m 50°C, mau thir nghiém duoc lay ra khoi ti bao 6n, sau
khi g4 miu thir vao thiét bi, nhiét 46 dwoc duy tri, 6n dinh
nhiét bang cac bom nito 1ong trong thoi gian khong it hon
10 phut trudce khi thuc hién phép do.
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Hinh 2. Co’ cau thiét bi do d6 céc hoa. 1: day quai; 2: éng
chdng; 3: 16 thong; 4: cdc thép ngoai; 5: cdc thép trong; 6: chén
s; 7: tAm dé tam giac; 8: chan dé; 9: cat khd; 10: dén kho.

+ Khéi luong riéng xac dinh theo tiéu chuan TCVN
4866:2013.

+ Ham am va cic chit bay hoi: Him 4m va céc chét bay
hoi dwoc xac dinh bang phuong phap xac dinh do hut khéi
lwong mau trude va sau khi sdy & 150°C trong thoi gian 6
gio, tiéu chudn TY381051438-81.

+ D3 cimg cua cao su theo TCVN 1595-1:2007 str dung
may do do cung Shore A (Shimadzu, Nhat Ban).

+ Danh gia d¢ truong nd cao su trong dung moi hitu co
duoc thuc hién bfing cach kiém tra su thay ddi khoi luong
theo tiéu chuan TCVN 2752:2008, dung méi lya chon
toluen, thoi gian khao sat 72 gio; nhi¢t do bao on 25+2°C.

- Thir nghiém soc nhiét: Thoi nhién lidu dugc bao on 6
chu ky (-5042°C, 2042°C va 50+2°C, thoi gian bao 6n thoi
nhién liéu & mdi nhiét do khong it hon 12 gid/chu ky), sau
d6 dugc mang di kiém tra, thir nghiém (cac tu bao 6n dugc
cai dat san nhiét do, thoi nhién liéu duogc chuyén tr tu bao
on nay sang ti bao 6n khac sau khi du thoi gian).

- Thir nghiém trén dong co mau: Thoi nhién lidu dugc
bdo 6n ¢ nhict d§ -50+2°C va 50+2°C (trong thoi gian khong
it hon 18 gid trude khi thir nghiém ddt, co sir dung dau do
ap sudt, luc déy).
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Keét qua va ban luan

Nghién ciru ché dp luu héa hon hop cao su, lya chon
ché dp lwu héa

Trén co so duong cong luu hoa thu duge ¢ cac nhi¢t do
trinh bay & muc 2.2, xac dinh cac thong s6 luu hoa ddi voi
hén hop cao su va tién hanh kiém tra mau cao su luu hoa sau
khi ép tao mau (hinh 3, bang 3).

Tarque(lb-in)

cm 82388

0000 0800 1600 2400 3200 4000 48:00 5600 01:04:00 01:12:00 01:20:

Timefmm:ss)

Hinh 3. Biéu dé dwong cong Iwu héa mau vat liéu chéng chay.
1: mau M1; 2: Mau M2; 3: mau M3.

Bang 3. Tinh chéat lwu héa va co ly cua vat liéu mac VCC-
NLTL-1.

Nhiét @ luu héa hdn hop cao su (°C)

Thong sb
150 160 170 150+170

Ky hiéu mau M, M, M, M,
M, (dN.m) 7,0 6,0 6,5 -
M, (dN.m) 89,0 783 945 -

t, (phit) 0.8 0,5 0,3 s
t,, (phit) 64 32 28 s
M, - M, (dN.m) 82,0 723 885 s
Tdc do huu hoa (dN.m/s) 1,67 229 3,17 -
Do truong no trong toluen (%) 33 38 30 19,5
Do bén kéo dut (Mpa) 13,5 12,3 16,8 19,2
Do cling (don Shore A) 92 88 93 96

Ghi chu: *: lwu héa chu trinh 150°C - 50 phat, 160°C - 30 phut, 170°C
- 30 phut; cac dwong cong lwu héa thu dwge & cac nhiét do khao sat
trong thai gian 80 phut khong phat hién hién twong dao chiéu.

Phan tich duong cong luu héa tai nhiét do 160°C
(Mau M ) chung t6i nhan thdy momen xodn cuc dai M,
(78,3 dN.m) thap hon so v&i gia tri M, tainhiét do 150°C
(89,0 dN.m) va 170°C (94,5 dN. m) Dleu nay xdy ra co thé
do cac thanh phan & trong thanh phan hdn hop cao su khong
khau mach t6t ¢ dai nhiét d6 nay. Téc do luu hoa ¢ 170°C
(Mau M ,) cao hon nhiéu (3,17 dN.m/s) va thoi gian bét dau
luu hoat som (0,3 phut), diéu nay anh hudong dén thoi gian
thao tac khi dua phéi vao ép san phdm va chat lugng dong
déu san pham sau ép. Gi4 tri momen xoin cuc dai va gia tri
dd truong no trong toluen ¢ nhiét do 25+2°C cho théy, tai
nhiét d§ 170°C cao su luu hoa hoan toan hon. Can cir vao
duong cong Iuu hda & cac nhiét do thu dugce, do khong cod
hién twong dao chidu trong subt qué trinh luu hoa, ching t6i
chon ché dd luu hoa t6i wu cho loai vat liéu nay: mau (M 2
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theo chu trinh 150°C -
30 phaut.

50 phut, 160°C - 30 phat va 170°C -

Két qua thu dugc cho thy, v6i ché do luu hoa nay mot
mat thu dugc vat liéu (M,) cao su co do bén kéo t6t nhat
19,2 MPa, mat khac che do Iuu hoéa chu trinh trén dam bao
thoi gian chuén bi mau cho qua trinh thao tac ép, vat liéu sau
khi ép nhiét thu dugc dam bao tinh dong nht.

Cac mau M +M, dugc kiém tra d¢ truong nd trong dung
moi hitu co cho thay, mirc d truong nd cia cao su dac trung
cho sy gia ting khdi lugng ciia cao su do su hip thu ciia chat
16ng 6 trong lugng phén tir thip hoic hoi ciia n6. Chiing toi
da su dung toluen lam dung moi hitu co, vi né thich hop cho
nén cao su vt lieu VCC-NLTL-1. Do truong nd vat li¢u cao
su trong dung méi hiru co 14 chi tiéu quan trong, gian tiép
danh gia tac dong ctia dung moi t6i vat liéu, xac dinh thoi
gian, gi tri hap thy t6i da, qua d6 gian tiép danh gia mat do
ctia cac chudi lién két hoa hoc mang ludi cao su luu hoa. Gia
tri o truong nd cang nho thi kha nang thim thau cac chat
long trong thanh phan nhién lidu vao vo chdng chay cang
nho, dam bao cho tinh chét co 1y va tinh cht chdy cua nhién
li¢u 12 6n dinh nhét. Qua phan tich, danh gi, mau vo chng
chay luu hoa chu trinh (mau M ,) cho két qua do truong nd
nho nhét dat gia tri 19,5%, tuong dwong véi mau ciia Nga
(20,0%) & cung diéu kién thir nghiém (nhiét do 25°C).

Ché d6 luu héa miu M, duoc ap dung cho ché tao vo
chdng chay dung cho nhién heu ran hon hop.

Ddnh gid dp céc héa ciia vé chéng chdy

Do coc hoa 1a mot chi tiéu rat quan trong ctia vo chdng
chay dung cho nhién liéu hdn hop dong co hanh trinh, dic
biét d6i véi dong co hanh trinh hoat ddng ¢ nhiét d6 cao, co
thoi gian chay dai. Lop cdc hoa hinh thanh ngoai bé mit vat
lidu 1am giam nhanh chéng nhiét 6 san pham chay vao siu
trong vét liéu, ngan can sy chdy cuc bo, bong theo mang vét
ligu Ia yeu t gay bit loa phut, pha huy két cau cua dong co.
Mot s6 nghién ciru truge day chua luu y dén @6 cbc hoa va
d6 bén cua 16p cbe vo chdng chay nay ma nghién ctiru ham
tro va céc tinh chi tiéu co 1y, day c6 thé 1a Iy do hoat dong
chua thuc su On dinh khi thoi nhién liéu lam viée trong thoi
gian dai [9].

Két qua danh gia o cbc hoa theo phuong phap
Konradson cho thdy, mau M, luu hoa theo chu trinh cho
d6 cbc hoa (38,7%) tuwong du'orng v6i san pham cua Nga
(39,2%).

Ddnh gid dp bén kéo dirt, dp din dai ¢ dii nhiét dp
(-50+50°C)

V6 chéng chay cdn dam bao cho thoi nhién liéu hoat
dong ¢ dai nhiét do tur -50+50°C, do d6 viéc danh gia song
song tinh chét co 1y ciia vo chdng chay dugc ché tao tir vat
ligu mac VCC-NLTL-1 la rat can thiét. O nhiét do 20 va
50°C, miu vo chéng chay dugc bao 6n trong thoi gian 2



gio trude khi thir nghiém. Phép do ¢ -50°C dugc danh gia
bang cach dung nito Iong phun tryuc tiép vao budng kiém tra
trong thoi gian 1820 phut. Két qua kiém tra 6 bén co 1y
v chdng chay dugce thé hién & bang 4.

Bang 4. Két qua khao sat déi chirng kiém tra dé bén co’ ly vé
chéng chay.

Mau vé chéng chay

Thong s6 khio sit i )
Vo chong chdy Vigt Nam Vo chong chdy Nga

Nhiét do (°C) =50 20 50 -50 20 50

Do bén kéo dén dit (Mpa) 59,1 192 172 622 198 17,6

Do gian dai khi dut (%) 5,0 34 40 42 32 36

Theo chiéu ting nhiét do, dd bén co 1y giam dan trong
khi d6 gidn dai khi dut ting dan. Gid tri 6 gidn dai khi dut
clia mau vo chdng chay Nga va Viét Nam ché tao 1a tuong
duong nhau. Tai nhiét do -50°C, vo chéng chay duoc ché
tao tu vat licu mac VCC-NLTL-1 c6 d6 dan dai tuong dbila
5,0%, 16n hon mau ciia Nga 1a 4,2% dam bao cho théi nhién
lidu hoat dong tét & dai nhiét do nay.

Qua phan tich, thir nghiém néu trén rut ra két luan réng,
vo chéng chay do Vién Thude phong Thude nd ché tao dat
céc chi tiéu twong duong v6i san pham cua Nga. Tuy nhién,
dé khéng dinh duoc két luan trén can ché tao thoi nhién lidu
va khao sat & cac diéu kién khac nhau. Theo do, chung t61 da
ché tao cac vo chong chay dé duc thoi nhién liéu hon hop.
Két qua kiém tra cho thdy, v chong chay dam bao cho dong
co hoat dong 6n dinh & dai nhiét do tir -50+2°C dén 50+2°C.

Panh gia dudng cong ap sut/thoi gian, luc day/thoi gian
cho thdy, qua trinh lam viéc dap mg theo yéu cau k¥ thuat
cua cua thdi nhién liéu. Viéc thu nghiém sbc nhiét va thu
nghiém dét ¢ nhiét do -55+2°C va 55+2°C cho két qua twong
duong. Thoi nhién liéu da dugc st dung dé 1ap vao tén lia
that va ban tiéu diét muc tiéu dat theo yéu clu dé ra.

Trén co s& nghién ctru tong quan tai liéu trong va ngoai
nude, nghién ctru ban chat vat lidu, qua trinh phan hiy vo
chéng chay va danh gia phan tich ddi chung, Vién Thude
phong Thube nd da nghién ctru thanh céng mac vat lidu
VCC-NLTL-1 d ché tao vo chdng chay dung cho thoi
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nhién liéu tén lira rdn hdn hop lap roi. Pua ra phuong n
danh gia chat luong vo chdng chay dung cho nhién liu tén
lra rdn hdn hop sat véi diéu kién khai thac, st dung. Vo
chdng chay dic trung boi do bén co 1y cao (19,2 MPa), do
truong nd thip (19,5%), c6 kha nang chiu x6i mon, chiu
nhiét va chiu lanh tdt, dam bao cho thoi nhién liéu hoat dong
6n dinh trong khoang nhiét d6 (-50+50°C). Théi nhién liéu
d3 qua thir nghiém tinh, thir nghiém sé¢ nhiét va thir nghiém
ban muc tiéu dat yéu cau. Pay la budc tién 16n trong viéc
lam chii cong nghé ché tao nhién liéu tén lira rin hdn hop
tai Viét Nam, 1a co s& quan trong dé phat trién nganh cong
nghi¢p tén ltra trong thoi gian tdi.
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