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TOM TAT

Bai bdo trinh bay mot 56 két qua khdo sat co tinh, dac trung nang luong va dinh tinh mot 56
thanh phan mau vt liéu vé dan chdy dwoe cia nwée ngoai. Két qua cho thdy, vt liéu khdo sat
c6 mdt dg khodng 1,40 glem®, mé dun dan hoi Young trong khoang tir 1300 - 2000 N/mm?, dé
bén kéo ciia vit liéu dao dong trong khodng 15,4 - 34,2 Mpa (tity cdc huwdng va cdc vi tri khdc
nhau), do gian dai khong nho hon 2%, nhié¢t lwong khong nho hon 550 kcal/kg, nhiét do bing
chady khéng nhé hon 180 °C, trong thanh phan c6 chira phan vit liéu gia cwong khéng tan trong
acetone, phan cdc chdt tan trong acetone la trinitrotoluene va nitroxenlulo.

Tir khéa: Vo dan chay duoc; Co tinh; Pac trung nang lugng; Dinh tinh thanh phén.
1. MO PAU

Pan bin trén xe tang hién dai str dung vé dan cAu tao tir phﬁn dé kim loai va phﬁn than béng
vat liéu mang ning luong (vo dan chay dugc) [4, 5, 7]. St dung phan vo dan chay duoc dé gop
thém nang lugng day dau dan dem dén nhiéu loi ich [8]. Viéc thay thé vo kim loai bang vat liéu
compozit lam giam khi luong tong thé ciia phat ban va giam ap lyc cho hé thong van tai, phan
khi thudc tich tu lai sau khi ban s& giam di dang ké, do phan dé ngin hon [8]. M6t phét ban trén
xe ting bao gdm 02 liéu phong: liéu chinh, liéu phu [6]. Mbi lidu phéng lai bao gom nhiéu chi
tiét vo dan chdy duoc, tuy nhién, ddi véi timg liéu phong cac chi tiét co chung don thanh phan,
tinh chét. Theo tac gia A.N. Krestovsky Do bén kéo khong nhé hon 9,807 N/mm? (100 kg/cm?),
modun dan hdi Young khong nhé hon 490,3 N/mm? (5000 kg/cm?), Bién dang tuong ddi theo
chiéu dai khi dtt khong nho hon 3%, nhiét d6 bung chay khéng nhé hon 170 °C [9].

Vo dan chay dugc la loai vat liéu moi, chua dugc nghién ciru dﬁy du & nudc ta. Dé c6 thé dua
ra dinh hudng cho cac nghién ciru tiép theo, nhom tac gia da tién hanh khao sat mot sb chi tiéu
chinh méu vo dan chay dugc ctia nudc ngoai, cac chi tiéu khao sat bao gdm: co tinh, nhiét lugng
chay, nhiét do bung chay, dinh tinh mot sé thanh phan vo dan chay dugc.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
- bbi tuong nghién ctru: Vat liéu vo dan chay duogc cua nude ngoai.

- Pham vi nghién ctru: Co tinh, dac trung nang luwgng va xac dinh dinh tinh mét sb thanh phﬁn
mau vat liéu vo dan chay dugc clia nude ngoai.

2.2. Phuong phap nghién ctru
2.2.1. Phuwong phap do cac chi tiéu co tinh cua vat liéu

- bo bén co ly dugc do trén thiét bi do dd bén kéo nén M350-10CT. Ding dao 9€it chuyén
dung dé cat CélC tém vat 1i§u thanh 5 mau y(’yi kich thudc theo GOST 11262-2017. Tién héthh do
kich thudc mau (bé day, bé ngang) ciia mau tai 03 vi tri, xac dinh gia tri nhd nhat. Lap mau Ién
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thiét bi sao cho truc cua mau va cdc mau giir tao thanh mot duong thépg dung. Tién hanh nhap
cac thong so kich thude ciia mau gém: gia tri bé day nho nhat, gia tri bé ngang nho nhat. Cai dat
tép dd6 kéo 30 mm/phut. Nhiét do mc”)i’ truong 25 °C, (;Ic} am 70%. Nhan nut do, may sé& tu dong
tién hanh do, tinh toan va dua ra cac két qua. Ghi lai két qua do va tinh toan gid tri trung binh cia
5 lan do.

2.2.2. Phuwong phap do cac dac trung nang lwong cua vdt liéu

- Phuong phéap xac dinh nhiét lugng chay dugc thuc hién theo TCVN/QS 889: 2019;

- Phuong phap xac dinh nhiét do bung chay: Cip 0,3 g mau vao thiét bj DT-400 (R&P
GmbH), gia nhiét theo cac toc d6 5 K/phut va 20 K/phut, xac dinh bang mat thuong thoi diém
mau bung chay.

2.2.3. Phwong phdp tach chiét céc thanh phan
2.2.3.1. Tach cdc thanh phan tan trong acetone bang phiong phdp chiét Soxhlet

Mau dugc cat nho thanh ting miéng voi kich thuée 5 mm x 5 mm. Rura sach cac thiét bi,
dung cu thuy tinh, trang bang acetone, sdy kho trong tu say 0105 °C va sau khi lay ra duoc gitr
trong binh hit a am. Can khoang 5 gam mau da cdt nho rdi cho vao tai giir mau va dat vao ong
chiét. Bat b ong chiét vao bo chiét soxhlet. Cap acetone vao khoang 2/3 binh cau. Dt binh cau 1én
thiét bi gia nhiét, diéu chinh nhiét d6 dé acetone s6i vira phai. Tién hanh qua trinh chiét xuét
trong 6 gio. Dé tranh ton that dung moi, dung méi trong binh cau khong dugc s6i manh, dam bao
khoang 5 - 6 chu trinh trong 1 gio. Khi ngimg chiét thio bd ngung tu ra khoi bo chiét va dé mau
ngudi bét, thu dung moi sau khi chung cat. Phan con lai trong tai gitt miu, siy ¢ nhiét d6 90 - 95
°C trong 1 gid, 4y ra d& ngudi ¢ binh hut 4m va can, sdy dén khi khéi lugng miu sau 2 1an can
khong 1éch qué qué 0,001 gam.

Dbi véi mau phuc vu do cac chi tiéu cua gidy gia cuong, khong cét nho, cit thanh cac tAm hinh
vudng kho 15 cm, ngam rira nhiéu 1an trong acetone cho dén khi tan hét céc thanh phan khac.

2.2.3.2. Két tia cdc chdt tan trong acetone bang nude lanh

100 ml dung dich cac ché’t tan trong acetone dugc cip vao binh cau 2 lit, 1ap may khuéy, bt
khuay, toc d¢ 1000 v/phut, cap tir tir 1000 ml nudc lanh vao, khuay 15 phut cho két tia hét chat
tan. Dem hdn hop di loc va sdy kho trong mdi trudng chan khong, nhiét d6 45 °C.
2.2.3.3. Tdch chiét cic chdt bang toluen

‘Mﬁu cac chét két tua & muc trén sau khi duoc séy kh(‘),’ duoc loc rira nhiéu 1an bé“mg toluen,
phan chat tan dem di c6 dic, chat khong tan trong toluen say kho trong mdi truong chan khong,
nhiét do 75 °C.
2.2.4. Phwong phap do dac cdc chi tiéu kyj thudt khdc cia gidy gia cwong

- Xac dinh dinh lugng cia gidy theo TCVN 1270:2017; Xac dinh bé day ctia giégy theo TCVN
3652:2007; Xac dinh do bén kéo cua giay theo TCV!\I 1862-2:2010; Xac dinh d6 bén x¢é cua giay
theo TCVN 3229: 2015; Xac dinh thanh phan bot gidy theo TCVN 3980:2001.
2.2.5. Phuong phap do dac cac chi tiéu ky thudt khac cia vat liéu

- Xéc dinh ty trong theo TQSA 1282 : 2006; Phan tich phé FT-IR; Quét nhiét vi sai DSC.
2.3. Vit tu, hoa chét

- Miu vo dan chay dugc cia nudc ngoai; Acetone AR, Toluen AR Xut xi Trung Qubc.
2.4. Thiét bi va dung cu

- Thiét bi do do bén kéo nén M350-10CT va dao Qét mau chuyén dung; Bom do nhiét lugng
1261 Parr (My); Thiét bi DT-400 (R&P GmbH); Thiét bi phan tich nhiét vi sai (Netzsch, buc).
B0 chiét Soxhlet (Witeg, Ptrc); Tu say hut chan khong, hang Binder, model VD 115; Cén phén tich
Ohaus PA214 dd chinh xac 107, gidi han 210 g; Can k¥ thuat Ohaus PR2202/E d6 chinh xac 107,
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gi6i han 2,2 kg; Méy khudy IKEA; Binh cau 2 lit, 1 lit; Ong dong céc loai: 100, 200, 250, 500
mL; Thiet bi phan tich FT-IR, phan tic’h nhiét cia Vién Ky thuat Nhiét dg’)iN ién Han 1am Khoa
hoc va Cong nghé Viet Nam. Céc thiet bi phan tich cdc chi ti€u cua gidy gia cuong cua Vién
Cong nghiép Giay va Xenluyld.
3. KET QUA VA THAO LUAN

3.1. Két qua khio sat mat df cia vét liéu

Khao sat mat do mau vat liéu v6 dan chy dugc lidu chinh, ndp lidu chinh va liéu phy cua
nudc ngodi, theo ti€u chuan TQSA 1282:2006. Két qua cho thay, vo li€u chinh ¢6 mat d6 1,37
g/em?®, vo liéu phu c6 mét do 1,40 g/em®, ndp liéu chinh c6 mat do 1,43 g/em®. Nhu véy, vét liéu
v6 dan chéy du’qc co ’mét dgf) rat nho chi khoang 1,40 g/cms, thap ‘hO’n nhie}u SO vO1 cac vat liéu
1am v6 li€u truyén thong (dong thau, mét do: 8,4 - 8,73 glem®), diéu nay dan toi lam giam dang
ké khoi lugng cua liéu phong.
3.2. Két qua khio sat co tinh ciia vt ligu

Khéo sat co tjnh mau vat ’liéu vo dan chay duogc lidu chinh va lidu phu cua nudc ngoai, theo
chi€u doc va chieu ngang. K€t qud duoc trinh bay trong céc bang 1, 2, 3, 4. Trong dd, cac thong
sO chiqh do dugc nhu sau: E: Mod‘un dan hoi Young, N/mInZ;FmaX: Luc 16n nhat khi kéo mﬁu, N;
Al: Biéq dang tuyét doi theo chiéu dai khi dat, mm;c: D0 bén kéo dut, N/mmz; o: Bién dang
tuong doi theo chiéu dai khi dut, %.

Bing 1. Két qua khdo sdt co tinh ciia vé liéu chinh (doc).

T Bé day (mm) Bé ngang (mm) E Frnax Al c 0
1 1235[239|240(594 595|598 | 16599 | 226,9 | 0,587 | 16,255 | 1,468
2 12381239]240]593|5,94|6,00| 1516,2 | 216,8 | 0,701 | 15,360 | 1,759
3 12421250|252]|6,08|6,11 |6,12 | 15418 | 2424 | 0,758 | 16,475 | 1,896
4 12491250 |255]|6,02|6,07|6,09 ]| 14018 | 250,0 | 0,878 | 16,678 | 2,745
5 1230]238|242]16,04 6,11 6,07 | 14649 | 267,3 | 0,964 | 18,752 | 2,408
B 1516,9 | 240,68 | 0,7776 | 16,704 | 2,0552
Bing 2. Két qua khao sdt co tinh ciia vé liéu chinh (ngang).
T Bé day (mm) Bé ngang (mm) E Frnax Al c o
1 5 3 1 5 3 | (N'mm®) | (N) | (mm) | (N'mm?) | (%)
1 1236]238]238|6,08]|6,11]|6,15| 13720 | 2555 | 0,621 17,80 1,55
2 1239]241]240]6,03]|6,10|6,09| 1180,7 | 2857 | 0,795 | 19,824 | 1,986
3 1232|236 ]238|6,02]6,11|6,05| 12760 | 310,7 | 0,846 | 22,246 | 2,113
4 1230]233[235|6,03|6,04|6,09| 15010 | 278,6 | 1,286 20,08 3,214
5 12421240239 |6,05|6,09|6,11 | 14870 | 341,3 | 1551 | 23,604 | 3,875
B 1363,3 | 2944 | 1,020 | 20,711 | 2,548
Bing 3. Két qua khdo sdt co tinh ciia vé liéu phu (doc).
T Bé day (mm) Bé ngang (mm) E Fmax Al c 0
1 [ 2312 3 |(Nmm)| (N | (mm)| Nmm’| (%)
1 [1,75|1,72 1,76 |6,05]|6,07 609 ]| 1966,0 | 186,2 | 0,852 | 17,894 2,12
2 |1741176|176|6,10|6,11 6,13 | 19713 | 188,2 | 0,911 | 17,730 | 2,276
3 |173]176|178[6,03|6,05|611| 18489 | 179,1 | 0,909 | 17,188 | 2,273
4 |173|174]1,72)|6,00|6,03]|6,09| 20588 | 1995 | 0,825 | 19,330 | 2,061
5 |170]175|176|606|6,09]|611| 19084 | 2053 | 1,076 | 19,928 | 2,689
B 1950,7 | 1917 | 0,915 | 18,414 | 2,284
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Bdng 4. Két qua khdo sdt co tinh ciia vé liéu phu (ngang).

T Bé day (mm) Bé ngang (mm) E , Fmax Al c )

1 > 3 1 > 3 (N/mm?) | (N) (mm) | (N/mm?) | (%)
1 /180[1,81]181|6,05|6,08|6,09| 14112 | 232,9 | 1,826 | 21,458 | 4,56
2 |162]165)|166 607|611 |6,07| 13520 | 251,4 | 1,486 | 25566 | 3,713
3 |1,70[1,71/1,80|596|6,08|611| 1290,1 | 322,7 | 1,396 | 31,860 | 3,486
4 117311741172 6,04 6,11 6,12 | 14605 | 287,0 | 1,367 | 21,331 | 3,414
5 |1,70|1,75|1,76 | 6,05 | 6,07 | 6,11 | 1510,3 | 329,4 | 1,898 | 34,240 | 4,742
TB 1404,8 | 284,7 | 1,595 | 26,891 | 3,983

Tu bang 1 dén bang 4, ¢o6 thé két luan so bd vé co tinh cua vat liéu nhu sau:
- B6i v6i vt lidu vo liéu chinh:

+ Khi khao sat theo huong doc, md dun dan hoi Young c6 gia tri trung binh 1516,9 N/mm?va
thay ddi trong khoang (1400 + 1660) N/mm?, 6 bén kéo durt c6 gié tri trung binh 16,704 N/mm?
va thay d6i trong khoang tir (15,36 + 18,752) N/mm?, bién dang twong ddi theo chiéu dai khi dut
c6 gia tri trung binh 2,055% va thay d6i trong khoang tir (1,468 + 2,745)%.

+ Khi khao sat theo huéng ngang, mé dun dan hoi Young ¢6 gia tri trung binh 1363,3 N/mm?
va thay dbi trong khoang (1180,7 + 1501,0) N/mm?, d6 bén kéo dirt co gia tri trung binh 20,711
N/mm? va thay ddi trong khoang tir (17,80 + 23 604) N/mm?, bién dang tuong ddi theo chidu dai
khi dut c6 gia tri trung binh 2,548% va thay dbi trong khoang tur (1,55 + 3,875)%.

- DBbi voi vat lidu vo lidu phu:

+ Khi khao sat theo huéng doc, md dun dan hdi Young c6 gia tri trung binh 1950,7 N/mm?®va
thay dbi trong khoang (1848,9 + 2058,8) N/mm? d6 bén kéo dit ¢ gia tri trung binh 18,414
N/mm? va thay ddi trong khoang tir (17,188 + 19,928) N/mm?, bién dang twong ddi theo chiéu
dai khi dut c6 gia tri trung binh 2,284% va thay dbi trong khoang tir (2,061 + 2,689)%.

+ Khi khao sat theo hudng ngang, mé dun dan hdi Young co gia tri trung binh 1404,8 N/mm?
va thay ddi trong khoang (1290,1 + 1510,3) N/mm?, do bén kéo dit c6 gia tri trung binh 26,891
N/mm? va thay ddi trong khoang tir (21,331 + 34,240) N/mm?, bién dang twong déi theo chidu
dai khi dut c6 gia tri trung binh 3,983% va thay doi trong khoang tir (3,414 + 4,742)%.

Vé co ban vat liéu vo liéu phu co co tinh tot hon vat liéu vo liéu chinh.

3.3. Két qua khio sat tinh chit chay caa vat lidu

Nhom tac gia da tién hanh khio sat nhiét luong chdy ctia mau vat liéu theo TCVN/QS
889:2019. Két qua nhu sau: Vo6 lidu chinh: 572,0 cal/g; Vo liéu phu: 582,9 cal/g; Nap vo lidu
chinh: 568,0 cal/g. Nhu viy, vat liéu c6 nhiét lugng chay ¢ muc trung binh thap khi so sanh
v6i nhiét lugng chay cua thude phong tir 900 - 1000 cal/g. Nhu vdy, c6 thé du doan ngoai
nhimg thanh phan mang ning luong vat lidu con chira luong chat don tro, chit gia cuong
khong mang nang lugng.

Nhém tac gia khao sat nhiét do bung chdy ctia mau vat liéu theo phuong phap & muc 2.2.2.
Két qua duoc trinh bay trong bang 5.

Bing 5. Két qua khao sat nhiét @ biing chay.

TT Tén miu Toc d6 gia nhi¢t SK/phit Toe dd gia nhiét 20K/phit
Thoat khi ndu | Thoat khi ndu | Thoat khi ndu | Thoat khi nu
lan 1 (°C) | kémchay (°C) | 1an 1 (°C) kém chéy (°C)
1 | V¢ liéu phy 182,5+0,3 248,6 £ 0,3 202,5 + 0,4 262,2+0,6
2 | V6 liéu chinh 180,5+0,2 253,4+0,3 200,4 0,5 271,305

Két qua cho théy trong thanh phan cua vét liéu c6 céu tir c6 nhiét d6 bung chay khoang
180 - 200 °C (du kién 1a nitroxenlulo).
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3.4. Két qua khao sat dinh tinh thanh phan cia vt liéu v6 dan chay dwoe
3.4.1. Két qua phdn tich nhiét

Dé danh gi so by vé thanh phan vo dan chdy duoc, nhém téc gia da tién hanh nghién min
mau vé dan chay dugc, tién hanh phan tich nhiét DTA, DSC, két qua nhu sau:
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Hinh 1. Két qua phdn tich DSC mdu vé liéu chinh (trdi), vé liéu phu (phdi).

DT, friviima DOTA 107 fmviimgn
texo , L oa
0.05 4 b
! o
) \ b2
o : , (1133407
0
005 4
.
el [1] 265 8°C
l
. L_a
!
SEER T [1] 256 3°C
11162.8°C
50 100 150 200 250 300 350 400 as0 500
Temperature A C
Hinh 2. Két qua phdn tich DTA mau vo liéu chinh.
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Hinh 3. Phé FT-IR mdu két tia thu dwoc.
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Tir d6 thi DSC (hinh 1) c6 thé thay 15 peak nong chay (79,7 °C; 81,2 °C) minh chimg cho viéc
trong thanh phan ctia vé dan chdy dugc c6 trinitrotoluene (nhiét do néng chay 80,35 °C). V& co
ban cac dudng cong DSC co bién dang gidng nhau, tuy nhién vin c6 sy sai khach vé dinh peak
va ning luong nong chay, diéu nay c6 thé 1a hé qua cua ham luong trinitrotoluene khac nhau
trong cac mau vt liéu vo lidu chinh, phu.

Tir @b thi DTA (hinh 2) c6 thé thdy 15 peak néng chay 80,6 °C cia trinitrotoluene, tiép theo
d6 1a cac peak phan hity ¢ cac nhiét do 198,4 °C, 265,8 °C, 334,0 °C. Tir d6 c6 thé du doan so b
vat liéu vo dan chay duoc ¢ 3 thanh phan chinh du kién 1a: nitroxenlulo (phan huy & 198,4 °C),
trinitrotoluene (phan hity & 265,8 °C), cta xenlulo —gidy (phan huy & 334,0 °C).

3.4.2. Két qua do dac hon hop cdc chit tan trong acetone

Nhim dinh tinh c4c thanh phﬁn tan trong acetone cua mau vat liéu, nhom tac gia da tién hanh
tach chiét cac chét tan trong acetone theo quy trinh trong muyc 2.2.3.1 va két ta theo muc 2.2.3.2,
hén hop cac chat thu duge dem phan tich phd IR va DSC, két qua trén hinh 3, hinh 4.

C6 thé quan sat trong phdé FT-IR miu két tia thu duge (hinh 3) ¢6 cac dao dong kéo dai ddi
xtmg va khong ddi ximg ciia nhoém NO, 1am phat sinh hai dai hap thu 16 rét, c¢6 gia tri chan doan
cao, cac dai nay lan luot xuat hién ¢ 1390,1320 cm™ va 1590 - 1510 cm™ Ia minh chimg cho viéc
c6 mat cua 2,4,6-Trinitrotoluene. Hai dao dong kéo gian NO, trong este nitrat xuét hién lan luot
& 1285 - 1270 cm™ va 1660 - 1640 cm™ ciing c6 mit trong phd 14 co so cho dy doan viée co
nitroxenlulo trong thanh phan vé dan chay dugc.

DSC AmWimg) DSC /(mW/mg)
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Hinh 4. Bé thi DSC hon hop két tia tir acetone (trdi),
va khi rika sach trinitrotoluene bang toluene (phdi).

Gian d6 DSC cuia hdn hop cac chat két taa tir acetone (hinh 4 (trai)) cho thay peak néng chay
clia trinitrotoluene & 79,6 °C. Nhém tac gia di tién hanh ria sach két tia cac chit tan trong
acetone bang toluene nham loai bo trinitrotoluene, sau d6 phén tich DSC. Két qua & gian do trén
hinh 4 (phai) cho thdy sy mat di cua trinitrotoluene (bi hoa tan béi toluen).

Ph6 IR méu két tia thu dugc sau khi rira sach trinitrotoluene bang toluen (hinh 5 bén tréi)
dong dang véi phd IR cua nitroxenlulo trong céc tai li¢u [10, 15] da cong bo.

Phan chit tan trong toluene, dugc dem sdy c¢o dic & 95 °C, trong diéu kién chan khong, phan
chat ran thu dugc dem phan tich pho IR (hinh 5 bén phai). K&t qua cho thay pho IR twong ung
véi trinitrotoluene trong céc tai liéu [14-16].

3.4.3. Két qua phan tich chi tiéu gidy gia cueong

Qua quan sat bang mat thudng phan khong tan trong acetone 1a cic tim gidy ¢ chirc ning
tang cuong co tinh ciia vo dan. Nhom tac gid da ghi cac mau gidy gia cudong cua vo lieu chinh va
vo liéu phy dem do dac cac chi ti€u k¥ thuat tai Vién Cong nghiép Gidy va Xenluylo, két qua
phan tich dugc trinh bay trong bang 6.
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Nghién ctru khoa hoc cong nghé
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Hinh 5. Phé IR mau két tia sau khi riva toluene (tréi),
chat tan trong toluene sau khi dwoc co ddc (phdi).

Bing 6. Két qua khdo sat gidy gia cuong ciia vo liéu chinh va vo liéu phu.

Ao . Phuong phap | Vo liéu V6 liéu
STT Tén phép thu Don vi ther chinh phu
. 2 TCVN
1 | Dinh lugng g/m 1970:2017 148 85,2
A 13 TCVN
2 | Beday pm 3652:2007 465 266
Do bén kéo
3 |- Chiéu doc Kgf/15mm 18623_/ ;'010 7,0 58
- Chiéu ngang ' 4.7 2,9
Do bén xé
4 | - Chiéu doc mN 3223_\;8'15 2714 1573
- Chiéu ngang ' 2807 1653
Thanh phan bot gidy
5 - Bot giéily co hoc va hoa co % TCVN 0 0
- Bot gidy hoa hoc san xuat 3980:2001
bang phuong phép sulphat 100 100

Nhu vy, v6 lidu chinh va vo liéu phu déu str dung vat lidu gia cudong 1a cac tdm gidy craft ché
tao tu bot gidy hoa hoc san xuat bang phuong phap sulphat, tuy nhién c6 bé day khac nhau.

4. KET LUAN

Bing cac phuong phap thuc nghiém, nhom tac gia da khao sat cic mau vt liéu vo dan chay
dugc clia nudc ngoai. Két qua cho théy vat liéu khao sat co mat do khoang 1,40 g/cm3, mo dun
dan hoi Young trong khoang tur 1300 - 2000 N/mm?, do bén kéo cua vat li€u dao dong trong
khoang 15,4 - 34,2 Mpa (tuy cac hudng va cac vi tri khac nhau), d6 gian dai khong nhé hon 2%,
nhiét lugng khong nhé hon 550 kcal/kg, nhiét do bung chay khong nho hon 180 °C. Dua vao cac
phwong phap tach chiét, cac phép do phan tich nhiét va phd FT-IR c6 thé két luan so bo trong
thanh phan vat liéu vo dan chay duoc c6 chira phan vat liéu gia cuong khong tan trong acetone 1a
tam gidy craft ché tao tir bot gidy hoéa hoc san xuat bang phuong phéap sulphat, tuy nhién c6 bé
day khéc nhau, phin cac chat tan trong acetone 1a trinitrotoluene va nitroxenlulo. Trong do6
nitroxenlulo déng vai trd 1a thanh phan mang ning lugng chinh, trinitrotoluene 14 chét két dinh
va phu gia bd sung nang luong.
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ABSTRACT

The results of a survey on the mechanical properties, energy characteristics, and
qualitative analysis of materials on combustible cartridge case

The article presents some results of a survey on the mechanical properties, energy
characteristics, and qualitative analysis of materials in foreign combustible cartridge
cases. The results show that the material has a density of about 1.40 g/cm®, Young's
modulus of elasticity in the range 1300-2000 N/mm?, the tensile strength of the material
ranges from 15.4-34.2 Mpa (depending on the orientations and positions), elongation is
not less than 2%, the heat of combustion is not less than 550 kcal/kg, flash point is not less
than 180 °C, the composition contains reinforcement material that is insoluble in acetone
and is made of craft paper from chemical pulp produced by the sulphate method, the
substances soluble in acetone are trinitrotoluene and nitrocellulose. It is expected that
nitrocellulose plays the role of the main energy carrier, trinitrotoluene is the binder and
energy supplement.

Keywords: Combustible cartridge case; Mechanical properties; Burning characteristics; Qualitative analysis.
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