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TOM TAT

Bai bdo dd duwa ra két qua tinh todn, thiét ké tich hop vdt kinh anh nhiét (VKAN) 1én kinh
ngam ban ngay PMK-453 dung cho quan sat ban dém. Qua thir nghiém, kinh ngdm sau tich hop
hoat déng tot cda ban ngay va ban dém. Hinh dnh quan st dwoc truyén truec tiép dén ‘nguoi chi
huy qua hé thong quang truyén hinh, giiip ndng cao kha ning hudn luyén san sang chién ddu.

Tir khéa: Kinh ngim PMK-453; Vit kinh anh nhiét (VKAN); Tich hop PMK-453.
1. MO PAU

Kinh ngam PMK-453 duoc lap dat trén tau tén lira 1241.8 Molniya dung aé quan sat xac dinh
goc man, goc ta cla tau dén ddi tuong quan sat, lam co s¢ dé tinh toan phan tir ban cho phao. So
dd nguyén 1y quang hoc va két ciu cua kinh [1] dwoc dua ra trén hinh 1.
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a) So do nguyén Iy quang hoc: b) Két cau truyén dong co khi-
1. Kinh bdo vé; 2,8. Ling kinh; 1. Lang kinh; 4. Co cau dich thay déi tam;
3. Lang kinh dove; 4,5. Ddo anh; 6,7. Banh rang; 8. Lang kinh dove 8;
6. Kinh vach; 7,9. Ddo anh; 12. Banh vit; 13. Truc vit; 20. Tay quay huong;
10. Kinh mau; 11. Thi kinh. 28. Tay quay tam; 36. Ném.

Hinh 1. So @6 quang hoc va két cdu co khi ciia kinh ngam PMK-453.

Tinh nang k¥ thuat chinh:

- Trudng nhin: 12 d9; d6 phong dai: 6 lan;

- Gi6i han quay tam: (-15+ +25) d¢; quay hudng: 360 d9.

Nguyén 1y hoat dong: Chum 4nh sang kha kién phat ra tir muc tiéu qua kinh bao vé 1, ling
kinh 2 bi bé goc 90 d9, qua hé quang kinh (lang kinh Dove 3, cum vt kinh 4, 5, lang kinh 8 va
cum dao anh 7, 9) tao mot anh that tai tiél} dién trudc cua thi kinh 11. Mat nguoi quan sat muc
ti€u qua thi kinh. Lang kinh Dove 3 ¢6 thé quay 360 d6 quanh truc cho phép kinh ngam PMK-
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453 quan sat toan canh muc tiéu. Thi kinh 11 ding dé phéng dai anh that tao ra boi vat kinh dé
tién cho mat nguoi quan sét.

Kinh ngim tiém vong PMK-453 chi quan sat dugc muc tiéu trong diéu kién ban ngay, khéng
quan sat dugc trong dém tdi. Vi tri quan sat chi danh cho tric tha, do vy, nguoi chi huy khong truc
tlép quan sat, danh gia duoc anh hudng cua yéu linh cuta trac thi dén qua trinh huin luyén, dién tap
sin sang chién dau. Giai phap tinh toan, thlet ké tich hop kénh dém theo nguyén 1y anh nhiét [2] két
hop hé thong quang truyén hinh trén kinh ngim PMK-453 s& gilp giai quyét van dé trén.

Mot s6 yéu cau khi thiét ké, tich hop kénh quan sat dém anh nhiét:

- Khong lam thay d6i két cu, tinh ning quang hoc k&nh quan séat ngay;

- Pam bao do ddng truc gitta kénh ngay va kénh dém anh nhiét;

- Bam bao g4 lap don gian, thao téc thuan tién véi két ciu co khi nguyén ban trén tau, khong
gay anh hudng dén hoat dong binh thudng cua tau.

2. TINH TOAN, THIET KE TICH HQP VAT KiNH ANH NHIET
LEN KiNH NGAM PMK-453

2.1. Tinh todn, thiét ké VKAN
a. Thiét ké hé thong quang hoc

Véi gia thiét yéu cau kinh qgém PMK-453 sau khi tich hop kénh quan sat dém anh nhiét co
the phat hién muc tiéu ta:lu thuyén (4*12) m o cu ly 16n hon 12.000 m, nhén dang ¢ cu ly 16n hon
2.000 m. Theo tiéu chuan Johnson [3, 5] V€ tinh toan cu ly nhan dang va phat hién muyc ti€u cta
khi tai dnh nhiét, so do va cac thong so k¥ thuat cua VKAN sau thi€t ke the hién trén hinh 2. Cac
thong so6 két cau cia VKAN thé hién trén bang 1.

Thong s6 ky thuat VKAN:

- Vuing phé hoat dong: 8-14 pm
- Ti€u cy: 100 mm

- Thi gidi: 7,75% S6 khau do: F/1
- Nhiét d6 thiét ké: 20 °C

- Pau thu Micro Cam 3 hodc Tau
2 v6i s6 diém anh (640x512) um,
kich thudc phan tir thu anh cua
dau thu: (17x17) pm

Hinh 2. So' d6 va cdc théng s6 kj thudt ciia VKAN thiét ké.
Bing 1. Cac thong s6 két cdu ciia VKAN.

Dit liu Bankinh | Chiduday | Thiy tinh Ban kinh
théng quang

Vat | Tiéu chuan 104,22 8 Germanium 104
STO | Tiéu chuan 147,01 55 101

2 Tiéu chudn | 3265,84 6 ZnSe 56

3 Tiéu chuin 166,51 36 54

4 Tiéu chuan 35,83 7 Germanium 32

5 Tiéu chuin 38,18 11,04 28

6 Tiéu chuin 0 0,725 Silicon 15,6

7 Tiéu chuén © 1,2 15,4
Anh | Tiéu chuan © 14
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Hé quang VKAN dugc thé hién & trén c6 tong chiéu dai 1a 124,97 mm. Gian d6 MTF cta
VKAN trén hinh 3a cho théy, gia tri MTF & tan s6 30 cip vach/mm dat trén 0,4 cho ca ¢ tim va
bién trudng nhin. Theo tiéu chuan chung [4] trén hinh 3b, khi gia tri MTF dat t5i thiéu 0,25 & tin
s0 29,4 thi vat kinh thiét ké dat yéu cau chat lugng. Do vay, hé quang VKAN dugc thiét ké méi
dam bao yéu ciu.
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a) MTF cua vdt kinh thiét ké. b) MTF tiéu chudn chung.
Hinh 3. Gidn d6 MTF ciia VKAN thiét ké va MTF tiéu chudn.
b. Thiét ké co khi tich hop VKAN lén kinh ngdm PMK-453
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Hinh 4. Két cdu tong thé ciia VKAN tich hop trén kinh ngam PMK-453.
1, 2, 3, 4. Cum banh rang; 5, 6. Bé gd, 7, 8. Vong bi do, 9. B¢ lién két;
10. Than kinh ngcfm PMK-453; 11. Bong co; 12. VKAN, 13. Truc kéo, 14. Lo xo dan hoi.
Nguyén 1y truyén dong toan hé thong nhu sau: Khi quay tim, lyc tir tay quay lam thay ddi vi
tri cia ném quanh truc, dan dén truc kéo 14 tiép xuc voi ném chuyén dong tinh tién, thong qua hé
banh ring truyén dong 1, 2, 3, 4 lam thay dbi goc tam cua ca 2 kénh. Co cdu banh ring dugc tinh
toan sao cho khi lang kinh quay 1 goc a thi VKAN thay ddi goc 2a cing chiéu, do vay, anh hién
thi khong bi xoay so vdi muc tiéu quan sat. Chuyén dong hudng duoc thuc hién theo két cAu
nguyén ban cua kinh ngdm PMK-453 d3 duoc néu ra o trén.
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3. THU NGHIEM
7Chuyén dong thay ddi tam, huéng dugc mé phong trén phﬁn mém t}}iét ké Inventor va dugc
kiém chirng qua thir nghiém quan sat ngay, dém (hinh 5). Két qua cho thay:

+ Chuyén dong tim: 7Khi lang kinh dﬁq kinh quay mot goc tdm o, hé théng banh ring truyén
dong lam VKAN thay doi goc 2a cung chiéu; gidi han chuyén dong tir (-15++25) do.

+ Chuyén dong hudng: Giit nguyén theo nguyén ban kinh ngim PMK-453.

+ P9 ddng truc giita 2 kénh ngay va dém dam bao sai s6 < 1 pixel.

+ Két cdu VKAN duqc tigh hop vao l’dnh ngim PMK-453 gitr lai toan bo hé quang kénh ngay
bén trong than kl'nh., Thiét ké moi hé thong quang co dau kinh giit nguyén toan bg tinh nang va
cach thure thao tac doi véi kénh ngay.

+ Kénh dém anh nhiét cho kha ning quan sat, phat hién muyc ti€u trong diéu kién dém toi rat tdt.

a) M6 phong 3D ciia dau kinh méi. b) Lép rap sau gia céng.
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¢) Tich hop léen PMK-453. d) Hiéu chinh dong truc 2

kenh.

Hinh 5. Hinh danh mé phong va san pham thdt sau gia cdng ché tao
tich hop lén kinh ngam PMK-453.

4. KET LUAN

Giai phap thiét ké tich hgp kénh dém anh nhiét cho kinh ngdm PMK-453 véi sy thay doi két
céu dau kinh, co ban khong lam thay ddi tinh ning, cac thao tic huan luyén va sir dung kinh
ngam PMK-453. Mit khéc, viéc tich hop kénh dém anh nhiét 1am ting kha ning quan sat dém
cho kinh ngam. Hé thong quang truyén hinh gitip ting kha ning nim bat, danh gia qua trinh thao
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tac va yéu linh cua tric thu, gop phin ning cao chit lwong huin luyén sin sang chién dau va kha
nang tac chién ngay dém cho bd dodi hai quan.

Loi cam on: Nghién ciru NAY dwoc thyc hién nho sy hoé tro kinh phi cua Pé tai cdp So Khoa hoc va
cong nghé TP. HCM so6 02/2021/HP-QPTKHCN ngay 09/03/2021.
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ABSTRACT
Research and design to integrate thermal imaging objective onto viewfinder PMK-453

The article has given the results of the calculation and design of integrating the
thermal imaging objective (VKAN) onto the PMK-453 daytime viewfinder for night
observation. Through testing, the integrated rear viewfinder works well both during the
day and at night. Observational images are transmitted directly to the commander via an
optical television system, helping to improve combat readiness training.

Keywords: PMK-453; Thermal imaging objective; Built-in PMK-453.
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