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NGHIEN cU’U TiNH TOAN PO CU'NG QUY POI CUA CO CAU
TAM, HUONG PHAO PHONG KHONG HAI NONG 37MM K65

STUDY ON CACULATING STIFFNESS CONVERSION OF ELEVATING
AND TRAVERSING MECHANISMS 37MM TWIN ANTI-AIRCRAFT GUN
TYPE 1965

ThS. Mai Anh Quang', ThS. Mai Quée Chién’, KS. Nguyén Dinh Luu?, Khuéit Hoang Anh?
"Hoc vién Ky thuat Quan su
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TOM TAT

Co cau tam, hudng dong vai tro rat quan trong dé bam va bt muc tiéu di chuyén véi van
toc Ién. Bai bao trinh bay phiwong phap tinh todn quy doi do cltng cua co cdu tam va co céy hwong
cua phao phong khong hai nong 37mm K635. Két qua tinh toan xdc dinh dvoc gia tri do cirng cua co
cdu tam va co cau hiedng, lam co s cho viéc nghién ciru tinh todn én dinh che phao va dao dong

cia co cdu tam va co cdu hieéng ciia phao lhi ban.
Tir khéa: Phdo phong khong hai nong 37mmK65,; Co cau tam; Co ey hieomg
ABSTRACT

In terms of trasing and tracking high speed targets, elevating and traversing mechanisms
are played an important role. This paper is intended to present a method Jor calculating sti Fhress
conversion of those mechanisms. The result of this will be used to define the snffnesv values of
elevating and traversing mechanism, which is further applied to research on the stability and the

oscillation of firing guns.

Keywords: 37mm twin antiaircrafi gun type 1965, elevating mechanism traversing mechani
: : *hanism.
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1. DPAT VAN PE

Phao phong khong (PPK) hai nong
37mmK65 ¢ nude ta hién nay dong vai tro
quan trong va dugc qui hoach st dung lau dai
trong quan doi. Khi bén, luc tac dung lén gia
phdo 1a rt 16n s& lam quay vanh ring tim va
banh rang hudng cua gia phao.

Vi vay, nghién ciru tinh toan quy do6i do
cing clia co cau tim va co cu hudng cua phéo
dé tinh toan momen quén tinh khéi luong quy
ddi, tir d6 dua vao mo hinh co hé xac dinh cac
yéu t6 anh huong dén ting phat bin, gop phan
nghién ctru ning cao do 6n dinh cho phéo khi
ban, dong thoi dua ra nhiing giai phap trong
tinh toén thiét ké ché tao nhim dam bao do
chinh xéc cho phat bin cao hon.

2. XAC PINH PO CUNG QUY POI CO
CAU TAM VA CO CAU HUONG

A N n s A - A
2.1. M6 hinh nguyén ly cau tao cia co cau
tam va co cau huwéong

2.1.1. Co céiu tam

Co cau tim dung dé diéu khién khoi
lén xubng chuyén dong trong mat phang
thang ding, ngam bat muyc tiéu tr ong xa glO‘l
tam (-5° — 85°). Ciu tao cu thé cua co cdu tim
(hinh 1).

2.1.2. Co ciu huéng

Co cau hudng ding dé diéu khién khéi
quay chuyén dong trong mit phing ngang
ngam bin muyc tiéu trong xa gi¢i hudng n.360°,
CAu tao cu thé cua co cau hudng (hinh 2).

Hinh 1. Cau tao cua co cau tam:
1) Banh rang con lon;
2) Banh rang con nho:
3.4.5,6) Banh rang:
7) Truc vit;
8) Banh vit;
9) Banh rang tam;
10) Vanh ring tim; A) Truc vong tay quay; B) Truc chii dong;
C) Truc bi dgng; D) Truc banh vit; E) Bo phan Iy hop.
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Hinh 2. Cau tgo cua co cau hudéng:
1) Banh rang con lon;
2) Banh rang con nho;
3.4,5.6,7) Banh rang;
8) Banh rang hwang;
9) Vang rang hwedng; A) Truc vong tay quay;
B) Truc dimg; C) True léch tam; D) Truc banh rang huong

2.2. Tinh toan quy doi dé cirng co cAu tAm

~ A -
va co cau hwong
2.2.1. Quy doi dp cirng co cdu tim
Khi ban, h¢ thong truyén dong banh

rang lam truc vit quay, banh vit quay s¢ lam &
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vanh ring tim quay. Tuy nhién, hé théng truc
vit, banh vit dugc thiét ké tw ham do d6 banh vit
sé khong truyén chuyén dong nguoc lai truc vit.
Vi vdy, khi tinh todn quy déi co ciu tim ta co
thé xem nhur truc vit nay khoa cimg. Khi d6 co
cau tam c6 thé duoc mé hinh héa nhu hinh 3.

D¢ cling xoan ciia co cdu tim b thé
xem nhu tong d6 clmg xodn clia cdc chi tiét
mac ndi tiép: cap truc vit-banh vit, truc 2, cip
banh rang 3-4.
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Hinh 3. M6 hinh tinh todn co cdu tam:
1) Cap truc vit — banh vit; 2)Truc; 3) Banh rang
tam; 4) Vanh rang tam.

Theo cac tai liéu [1, 3], do cimg quy dbi

cua co cau tam xéac dinh theo cong thire sau:

i oy s (1)

Trong dé: ¢, — D6 cliing quy dbi ctia co
cau tim, ¢,— Do cling cua cép truc vit — banh
vit, ¢, — D cling cua tryc 2, ¢, — D6 cimg cua
cap banh rang 3-4,

* D0 cling ¢l cua cip truc vit — banh
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vit dugc tinh theo cong thirc:

1T 1 1
=g )

G ¢ ¢

Vdi e, ¢,” lan luogc 1a d6 cung cua
truc vit, banh vit.

D6 clng cua truc vit co thé duoc lay
theo cach xac dinh do cing cua ren vit, con do
clmg cta banh vit duoc ly giéng nhu do clirng
rang cua banh rang. Ciing theo [1], ta co:

¢,”=[1,5-2,0].10° d (d — Puong kinh
danh nghia ctia ren vit, mm);

¢,”=[1,0-2,0].10° b (b — Chiéu rong
banh vit, mm).

Cap truc vit - Banh vit cua co hé khao
sat 6 d = 63,5mm, b = 50mm, ta tinh duoc

¢,’=[95,25-127]. 10° (N/mm); c1” =
[50 - 100].10* (N/mm).

Chon c,” = L11. 10 (N/m); ¢c,” =
7,5.10° (N/m).

Thay ¢’ ¢,” vao (2) ta ¢co ¢, = 9,669.
105 (N/m).

* D6 cirng xodn cua truc 2 duoc tinh
theo cong thire:

G.Ip
CZ:—L__

, (3)

o Trong do, G — Modun dan hdi truot cua
vat liéu true, vai thép G = 8.10'° N/m2.
Ip ~ Momen quan tinh d

i 0c cuc mat cat
ngang cua tryc:
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4 4 -12
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Y 32
1a duong kinh cua truc).

| = 610mm — Chiéu dai truc;

); (d = 30mm

Thay cac s6 lidu trén vao (3) ta tinh
dugc ¢, = 0,104. 10° (N/m).

« D§ cung xodn ¢4 cla cip banh ring
3-4 dudc tinh theo cong thirc [1].

= 0,8.b.(0,04723 + 0,15551/z, +
0,25791/z,)" (N/um.mm). (4)

Trong do, b = 52 mm la chiéu rong
banh ring, z, = 22, z, = 69 la s0 ring cla cac
banh rang 3 4

Thay vao (4) ta tinh duoc ¢, = 7170. 10°
(N/m), do do ap dung (1) ta tinh duorc d¢ cing
quy d6i cua co cau tam ¢, =0,103. lO"(N/m)

2.2.2. Quy déi dj cirng co ciu hu'é‘ng

Pé tinh do cing quy ddi cua co cau
hudng ta c6 thé mo hinh hoa cac phan tir truc va
c¢dp banh rang cua co céu hudng theo hinh 4.

Do phéo ban muc tiéu di chuyén véi toc
d6 1om nén khi bin co cau hudng ludn & ché do
quay nhanh. Vi vdy, khi tinh d§ ctmg quy doi
chi tinh dd ctmg ciip banh rang 5-6 (hinh 4).

Theo [1, 3] d6 cimg quy dbi ctia co céu
huoéng duge xac dinh theo cong thure (5):

8
-yt (5)
eq i=1 C,

Trong do, ¢, — D6 cling quy doi cua co
céu hudng, g, = Do cling cua truc tay quay 1,
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¢, — Do cling cua cdp banh ring con, c,-bo
cung cua truc 3, ¢, — P9 clng cua cip banh
rang quay nhanh, c,— D¢ cimg truc 5, ¢, - Do
cung cua cdp banh ring, ¢, — D cung cua truc
7, ¢, — DJ§ cung cdp banh rang hudng va vong
rang huong.
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Hinh 4. M6 hinh tinh todn co cau hicémg

Ap dung céng thic (2) d6i voi truc va
cong thirc (4) doi vai cap banh riang ta co:

*DJ cling ¢, = 0,058.10° (N/m) voi G =
8.10'%(N/m?); d=20mm: 1=216mm:

* Bg cimng ¢, = 2021,7.10°(N/m) véi z,
=36,2,=30,b= 15,2(mm);

* D) cimg ¢, = 0,0605.10° (N/m) v6i G
= 8.10'"°(N/m?); d = 25(mm); | = 507(mm);

* D§ cing ¢, = 2470,5.10°(N/m) voi z,
=172, 50,b=19mm ;

* DJ cling ¢, = 1,454.10°(N/m) v6i G =
8.10"%(N/m*); d = 35(mm); 1 = 81(mm);

* D cling ¢, = 2852.10(N/m) véi z, =
50, z, =42, b=20mm;

ISSN 0866 - 7056

www.cokhivietnam.vn



NGHIEN CUPU - TRAO BOI

* D§ cing ¢, = 1,106.10°(N/m) v6i G =
8.10"(N/m?); d = 30(mm); 1 = 57,5(mm);

* Do cing ¢, = 4953.10°(N/m) véi z, =
18, z,= 216, b =36mm;

Ap dung céng thirc (5) ta co dd cimg quy
d6i cua co cau hudng: ¢, = 0,028.10°(N/m).

3. KET LUAN

Bai bdo d tinh dugc d6 cimg quy doi
clia co cau tim, huéng cua phao phong khong
hai nong 37mmK65 ¢ = 0,103.10%(N/m), C,
= 0,028.10%(N/m), lam co s¢ cho viéc nghién
ciru tinh toén 6n dinh cho phio va dao dong
cuia gid khi ban. Qua d6 dua ra nhimg giai phap
trong tinh toan thiét k& ché tao nhim dam bao
d6 chinh xéc cho phat bin cao hon. <
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