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RESEARCH ON THE TIMER MEASUREMENT METHOD OF THE HGCK-21
MECHANICAL EXPLOSION TIMER BY AS5048A SENSOR
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Vién Cong ngh¢, Tong cuc Cong nghi€p quoc phong

TOM TAT

Thiét bi hen gio gay né co khi HGCK.21 dugc thiét ké va ché tao theo kiéu thiét bi hen gio
@dy né M564 dé ldp cho cdc loai dan bén trén phdo 105 mm va 155 mm cia My. Tinh nang co ban
cia thiét bi gdy né la cé thé dat gio kich né dau dan trén quy dao khi ban trong khodng thoi gian
tir (3 dén 100) gidy, theo yéu cau tdc chién. Vi vdy, trong qud trinh sita chira, san xudt viéc do kiém
thoi gian hen gio ciia thiét bi gdy né la rat can thiét nham kiém sodt chat lwong ciing nhw hiéu chinh
trieGe khi xudt xwong. Hién nay, trong mede chwa c6 phieong phdp, thiét bi thire hién hang muc quan
trong nay.

Bai bdo gidi thiéu nguyén 1y hoat déng ciia cum dong ho trong thiét bi hen gio gdy né co
khi HGCK.21 (phan tir thuc hién chire ndng hen gio ciia thiét bi gdy né). Trinh bay phwong phdp do
thoi gian hen gio bang sir dung cam bién géc AS50484, két hop cong tac hanh trinh dé xdc dinh thoi
gian bat dau va két thiic qud trinh lam viéc cia cum dong ho; nguyén Iy hoat dong, thiét ké mach do
va xit Iy tin hiéu ciia cam bién AS5048A. Hé thong dwoc xdy dwng gom mé-dun cam bién AS5048A4,
vi diéu khién STM32, cho phép thu thip va tinh todn thoi gian hen gio theo géc quay thuc té. Cdc
théng sé chinh cia hé thong: do phan gidi géc 0,0219°, dé chinh xdc do + 0,5°, toc do doc di liéu
dén IMHz, thoi gian dép g dudi 1 ms. Trén co sé do, tinh todn thiét ké va ché tao thiét bi do thoi
gian hen gio. Thwe hanh do thoi gian hen gio cho cum hen gio cua thiét bi gdy né HGCK.21.

Két qua thir nghiém cho thdy hé thong do bang cam bién AS50484 dat do on dinh cao, sai s6
nhé hon 1% thoi gian dat gic, va phit hop cho viéc kiém tra, hiéu chinh co cau dong hé trong thiét
bi gdy né. Bdnh gid dé sai léch phép do, khang dinh dé tin cdy cia phwong phdp, thiét bi do trong
vng dung thue té.

Tir khéa: Cum dong ho; Cam bién AS5048A; Thiét bi do thoi gian.
ABSTRACT

The HGCK.21 mechanical detonation timer is designed and manufactured according to the
M564 detonation timer model to be installed on the ammunition fired on the American 105mm and

155mm artillery. The basic feature of the detonation device is to be able to set the time to detonate &
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the warhead on the trajectory when firing within a period of 3 to 100 seconds, according to combat
requirements. Therefore, during the repair and production process, measuring and checking the
detonation timer of the detonation device is very necessary to control the quality as well as calibrate
before leaving the factory. Currently, there is no method or equipment in the country to perform this
important item.

The article introduces the operating principle of the clock cluster in the HGCK.2 ] mechanical
detonation timer (the element that performs the timer function of the detonation device). Presenting
the method of measuring the timer using the AS5048A4 angle sensor, combined with the travel switch
to determine the start and end time of the clock cluster; operating principle, measuring circuit
design and signal processing of the AS5048A sensor.

The system is built with the AS5048A sensor module, STM32 microcontroller, allowing the
collection and calculation of the timer time according to the actual rotation angle. Main parameters
of the system: angle resolution 0.0219°, measurement accuracy +0.5° data reading speed up to
IMHz, response time under 1 ms. On that basis, calculate the design and manufacture of the timer
measuring device. Practice measuring the timer time for the timer cluster of the HGCK.21 explosive
device. The test results show that the AS5048A sensor measurement system has high stability, the
error is less than 1% of the set time, and is suitable for checking and calibrating the clock mechanism
in explosive devices. The measurement error is evaluated, confirming the reliability of the method
and measuring equipment in practical applications.

Keywords: Instrument cluster; AS50484 sensor; Time measuring device.

1. TONG QUAN

Thiét bi gay nd dugc lip cho cac loai
dan phdo, dan cdi nham kich nd dau dan ¢
mot thoi diém nhét dinh trén quy dao khi ban,
theo yéu cau tac chién. Thiét bi gdy no thuong
duoc lép cho céc loai dan nd pha sat thuong,
dan khoi, dan rai truyén don, dan nhiét nhom
va mot sb loai dan ddc biét khac. Thiét bi hen
gio gay nd co khi thuong c6 pham vi hen gio
khoang tir (3 dén 100) gidy (tury theo mdi loai).
Trén thé gidi ciing nhu trong trang bi quan doi
ta c6 nhiéu loai thiét bi hen gio gy no co khi,
lap cho cac loai dan khac nhau. Céc thiét bi hen
gio gdy nd co khi thuong c6 co ciu dong ho.
CAu tao co ban cua co cau dong hd bao gdom:
bd phan ngudn dudi dang 10 xo cot dé cung
cép nang luong cho hé théng hoat dong, hé

thong truyén dong dang banh ring, truc ring dé
truyén chuyén dong tir bo phan ngudn dén co
cAu diéu chinh van hanh. B phan diéu chinh
van hanh gém hé thdng thanh lic, banh ring
van hanh co tac dung diéu hoa chuyén dong,
gitip hé théng dong hod chuyén dong 6n dinh
trong sudt qua trinh lam viéc, khong phu thudce
Va0 su suy giam md men cia 16 xo cot. Thiét b
hen gid gay n6 co khi HGCK-21 dugc thiét ké
trén co s& mau thiét bi hen gio gay nd co khi
M564 cua My, day 1a mot trong cac loai thiét
bi hen gid co khi tién tién va dién hinh trén thé
gi61 hién nay.

Céu tao thiét bi hen gio gdy nd HGCK-
21 vé co ban gidng thiét bi hen gid gdy nd M564
gém 04 bd phan chinh: Cym dau, cum déng ho,
cum mé bao hiém mi¢ng nong va cum tram nd.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
UM TAP CHI CO KHI VIET NAM, S6 335, thang 11 nim 2025

cokhivietnam.vn



NGHIEN CU’U - TRAO BOI

Thiét bi hen gid gay nd co khi cé thé dat gio tir
(3 dén 100) gidy (theo hé thong vach khic), nho
xoay chuyén dong twong dbi giita chop gid va
than, thong qua chét dinh gid tac dong truc tiép
vao dia dinh gio trén cum ddng hd. Qua trinh
bén, cac co cAu bao hiém duoc giai phong, cum
ddng hd 1am viéc dén hét thoi gian dat gio, phat
hoa, kich nd tram nd va dau dan.

_ Cum diu neda

Cun g hé

U bas hicon

MR DS

1 T

Hinh 1. Cdu tao thiét bi hen gic gdy né co khi
M564 cua My

Cum dong ho (Hinh 2) 1a mot thiét bi co
thé hoat dong doc lap, bao gém: Co ciu dinh
gio (VT1); 10 xo ¢t (VT2); con lic diéu hoa
(VT3); h¢ thong truyén dong banh ring (VT4);
co ciu phat hoa hen gio (VT5). Hé thong lam
viéc nho nang lugng tich liy cua 10 xo cot,
thong qua bd truyén banh ring, giai phong kim
hoa hen gio va kich nd mach hen gio. So dd
nguyén 1y hoat dong ctia cum ddng hd dugc thé
hién trén Hinh 3.

O trang thai bao quan va van chuyén, 10
x0 cot di dugc tich lily niing lugng sin sang gidi
phong 1am quay truc chinh va hé théng dia bao
hiém, dia dinh gio lién két véi nd qua 10 xo dia.
Nhung truc chinh chua thé quay dugc vi nd con
lién két voi hé thong truyén dong dang bi giir
boi hai chét ly tam, ngin khong cho thanh lic
lam viéc. Luc nay dia bao hiém ngan khong cho
voOi bao hiém chuyén dong vao ranh trén tim 10,
kim hoa khong thé giai phong dé phat hoa.

= .I Lo =
eI,

=

Hinh 2. Cdu tao cum dong ho thiét bi hen gio gdy
né co khi HGCK-21

Thanh bdo hidm

Dy 15¢ thing

Hinh 3. So' d6 nguyén 1y hoat dong ciia cum
dong ho

Khi dat gio, thong qua chdt dinh gio
lién két voi chop gié xoay dia dinh gio di mot
goc nhét dinh twong g voi thoi gian can dat
(1° =~ 0,3 gidy). Khi ban hodc cho cum dong hd
quay ly tAm, dudi tac dung cta lyc ly tim, chét
ly tim nén 10 xo, giai phong thanh lic; dong
thoi khoa ly tim ciing thoat khoi khoang tréng
trén vong giit cot. Thanh lac bit dau hoat dong,
nhd ning luong cia 10 xo cot truc bat dau quay,
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kéo theo dia dinh gio, dia bao hiém quay dong
tdc. Truc chinh quay véi toc dd dugc khdng ché
boi co cdu diéu chinh van hanh théng qua hé
thong truyén dong banh rang, dam bao su chinh
xéac cua co cdu dong hd. Truc chinh quay cho
dén khi phan ranh trén dia dinh gio ddi dién véi
voi bao hiém, voi bao hiém dudi tac dung cia
10 xo chuyén dong vao ranh trén dia dinh gio,
dong thoi théng qua ranh khuyét trén don giai
phong, giai phong kim hoa. Kim hoa lao xudng
phat hoa, két thic thoi gian hen gio.

Nhu vay, toan bg qua trinh lam viéc cua
cum déng hd duoc tinh tir lac truc chinh bat dau
quay dén khi kim hoa phat hoa. Trong qua trinh
stra chira thiét bi gy nd M564 ciia My hay ché
tao moi thiét bi gay nd HGCK-21, can thiét
phai c6 phuong phéap va thiét bi kiém tra thoi
gian lam viéc thyc té cua cum déng hd so voi
thoi gian dat trude tir d6 dé danh gia do chinh
xéc dat gio cling nhu diéu chinh trong qua trinh
lap rap.

Phuong phap cu thé nhu sau: it trudc
thoi gian cho cum dong ho, cho cum dong ho
lam viéc bang cach giai phong cac co cdu bao
hiém, do thoi gian lam vi¢c cua cum déng hd,
tinh tir thoi diém tryc chinh ban dau chuyén
dong dén khi kim hoa phat hoa. Ghi nhan gia
tri do thoi gian thuc té, so sanh véi thoi gian dat
gio dé danh gia d6 chinh xac hen gio. Thoi gian
hen gio ctia cum ddng ho yéu cau tir (0,9+1) %
gia tri dat gio.

Y éu cau d6i voi thiét bi do thoi gian hen
gi0: dam bao do chinh xac 0,1% gia tri do, tin
cay hoat dong trong diéu kién binh thuong va
khi chiu tbc d6 quay dong truc t6i @ = 3500
vong/phit, thoi gian dé dat duoc toc d6 quay
max khoang 10 gidy; Dai thoi gian do tir 2 gidy
dén 120 gidy. Thiét bi hoat dong doc lap, c6
ngudn ning luong riéng, c6 kha niang duy tri

hoat dong trong sudt qué trinh do va luu trif,
hién thi két qua do sau mdi phép do. Thao tac
van hanh don gian, st dung lau dai trong diéu
kién cong nghi€p, khong bi dnh hudng boi
song dién tur. Thiét bi nho gon, trong lugng nhe
khong qua 500 g.

Nhom nghién ctru di thiét ké va ché tao
thiét bi do thoi gian hen gio. Thiét bi sir dung
cam bién AS5048A thu thap chinh xac thoi
diém truc chinh bat dau quay, két hop voi cong
tac hanh trinh dé xé4c dinh thoi diém kim héa
phat hoa. Dtr liéu thu duogc duoc dua vé bo vi
didu khién STM32 dé xtr 1y tin hiéu, tinh toan
thoi gian va hién thi két qua do. Thiét bi chi co
vai tro kiém tra va danh gia do chinh xac hen
gid, n6 khong duoc thiét ké dé thay thé hay tich
hop vao céu tric chirc nang cua thiét bi gay no.
Két qua nghién ciru nham cung cdp giai phap
do luong chinh xéc, on dinh dé phuc vu viéc
hiéu chinh, kiém tra chat luong cum ddéng ho
trong stra chita va san xut trudce khi lap rap vao
san phdm hoan chinh.

B Wl
L |

[ - C
B |8 \|I1|| —

T
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Hinh 4. So' d6 nguyén 1y do thoi gian lam viéc ciia
cum dong ho:
1. Cam bién AS5048A4; 2. Cum dong ho da ddt gio;
3. Do gd quay ly tam; 4. Céng tac hanh trinh
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2. PE XUAT NGUYEN LY LAM VIEC
VA THIET KE, CHE TAO THIET BI PO
THOI GIAN THIET BI HEN GIO GAY NO
CO KHi HGCK.21

2.1. Nguyén Iy 1am viéc ciia thiét bi do thoi gian

Thiét bi lam viéc dwa trén nguyén ly do
goc bang phuong phap do goc tir tinh dya trén
hi¢u tmg Hall vi sai (Differential Hall Effect).

- Nguyén ly hi¢u tng Hall:

Hi¢u ung Hall dugc Edwin Hall phat
hién nam 1879 [3]. Khi mot dong dién I chay
qua mot tim vat dan hodc ban dan dit trong
tor truong vudng goc, mot hi¢u dién thé Hall
(V,,) s& xuét hién vudng goc véi ca dong dién
va hudng tu truong.

Hiéu dién thé Hall duoc xé4c dinh theo
cong thuc:

v B.1
H n.qt
Trong do:

* B - Cam tng tur (Tesla);

« 1 - Dong dién qua vat dan (A);

* n - Mat do hat mang dién (m>);

* q - Di¢n tich cua hat mang dién (C);
« t - Do day 16p ban dan (m).

Tin hiéu Hall nay ty 1¢ tuyén tinh voi
cuong do tir truong B, do dé o thé dung dé do
gia tri cua tu truong hodc su thay ddi vi tri, gbc,
toc do quay ctia nam cham [4].

- Nguyén 1y do goc bang cam bién Hall
vi sai:

Trong phuong phap do goéc tu tinh,
ngudi ta khong dung chi mot cam bién Hall
don, ma str dung nhiéu phan tir Hall b tri d6i

ximg nhau dé do cac thanh phan khac nhau cua
tur truong [5].

O cam bién AS5048A, c6 4 cam bién
Hall vi sai bo tri vuéng goc trén cung mot mat
phang, chia lam hai cap:

« M6t cap do thanh phan tir truong theo
truc X (B,). ‘

* M6t cdp do thanh phan tu truong theo
truc Y (B,).

Nam cham vinh cuu hinh tru dugc gan
dong tryc voi cam bién va cé cuc tir Bac — Nam
doc theo truc quay.

Khi nam cham quay, vector tr trudng
trén mat chip thay doi huéng theo géc quay 0:

B, = B.cos(0), B, = B.sin(0)

- Nguyén ly “vi sai”” (Differential Hall):
Mdi cip cam bién Hall dugc bd tri ddi xtimg
qua tam tur truong, nén tin hi¢u gitra hai cdm
bién trong cung cip c6 do 1éch pha 180°.

Vi du:
« Cam bién Hall X1 va X2 do tir truong
theo truc X nhung ¢ hai phia ddi dién nhau.
« Mach dién trong chip ldy hiéu dién ap
Vi sai:
Vx = Vg1 — Vg2 = Vg @ By

Tuong tu, cap Hall Y1 va Y2 cho:

Vy=Vy; — Vg = Vy o< By

Céch do “vi sai” nay c¢6 ba wu diém lén
[6]: i N

+ Khtr nhieu ttr moi truong: Vi nhiéu tur
chung anh hudng nhu nhau 1én c hai cam bién
nén bj triét tiéu khi 14y hiéu.
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+ Téang do nhay: Do di¢n &p hi¢u ting
gap do6i so voi mot cam bién don.

+ On dinh theo nhiét do: Vi hai cam
bién cung chiu tac dong nhiét, nén sai léch do
nhiét dugc bu trir tu nhién.

- Tinh to4n gbc quay tuyét doi:

Ha} tin hi¢u d?lu ra V. va V sau khi
duoc khuéch dai va so héa (ADC) sé dai di¢n
cho hai thanh phan vudéng goc cia véc-to tir
truong tai tam chip.

Mach xir Iy bén trong cam bién tinh toan
gdc quay tuyét doi cua truc nam cham dua trén:

0 = atan2(V,,V,)

Cong thire nay cho két qua goc lién tuc
tir 0° dén 360°, va vi n6 phu thudc vao ti so V. /
V., pén h@u nhu khong bi anh hudng boi bién
d6 tong thé cua tur truong B [7].

R innme
- s i
ASOREA

bt bafm et .

i b S0

- Chuyén dbi va truyén dir lidu:

Sau khi tinh todn, goc 6 dugc chuyén
d6i thanh dit liéu s6 14 bit, tuong Gmg voi:

]

... 360 .
Pé phan giai = i = 0,0219

Dit liéu ndy duogc truyén ra qua giao
tiép SPI hodc I2C, co thé doc truc tiép bang vi
diéu khién (STM32).

Cam bién ciing tich hop bit kiém tra
16i (Parity Bit) gitp phat hién sai sot trong qua
trinh truyén dit liéu [8].

- Nguyén 1y do goéc va thoi diém kich
nb bang cam bién AS5048 va vi diéu khién
STM32:

- Wyn
My d salli]
mn s L ¥ hah

L3 T
T
L] :|:|'3I: 3

Hinh 5. So' d6 nguyén 1y do goc va thoi diém kich né

* Muc dich:

Po thoi gian tir luc truc chinh cum dong
ho quay (thoi diém t,) t6i luc kim hoa phat hoa
(thoi diém t,). Ttr d0, ta tinh dugc thoi gian hen
gidAt=t,—t.

* Phwong phap do nhu sau:

Nam cham dugc ¢d dinh 1én truc chinh
cum dong hd va cam bién tir truong AS5048A
c¢b dinh trén nap chup cua thiét bi do. Khoang
cich tir cam bién tir truong dén nam cham
khéng qua 2 mm. Trudc khi tién hanh do thoi
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gian hen gio, ta bam nat “Start”, khi nay cam
bién s& cam nhan duoc goc ¢, va thoi diém t.
Céc tin hiéu nay sé dugc dua vao trong bd vi
diéu khién STM32 (khdi xir 1y 1 trong so do).
Khi dong hd bit dau lam viéc, truc chinh quay,
cam bién s& bat tin hié’u gbéc ¢, va thoi diér‘n
t,, tin hiéu’duq vao khoi xfr, Iy 2 trong so do.
Khi nay bat dau so sanh néu nhu |, — ¢ | >
0,17° thi x4c dinh truc chinh bét dau quay. Truc
chinh tiép tuc quay, bo diéu khién tiép tuc ghi
nhan gid tri goc I¢ch, téi khi kim hoa dugce gidi
phong. Kim hoa lao xubng tic dong truc tiép
vao cong tic hanh trinh “Stop”, cam bién do
du’gc tin hi¢u g(’;C ¢, va thoi diém t, dua vao
khoi xur 1y 3. Khoi xtr 1y 4 s€ tinh todn dugc goc
quay cua truc chinh la |o, — ¢ | va thoi gi.'fm do
dugc lat, —t,. Sau do tin hi¢u s€ dugc hién thi
1én man hinh OLED.

2.2. Thiét ké, ché tao thiét bi do thoi gian hen
gio

2.2.1. Yéu cau ky thudt co bin déi véi cic
phén tie ciia thiét bi do

Cum dong ho c6 cau trac nho, thoi diém
do bat dau va két thuc chuyén dong gan lién voi
truc thiét bi va kim héa nam bén trong cum, do
d6 kho khin trong viéc bb tri cac loai cam bién
c¢6 kich thudce to, cong kénh hay qua trinh do
phuc tap. Tur do, ta lya chon duoc cac thiét bi
do phu hop nhu sau:

* P6i v6i cam bién AS5048A: Cam
bién tir truong st dung nguyén ly Hall, nam
cham duoc c¢b dinh chic chin trén truc chinh
cum hen gio, con cam bién va khéi xtr 1y tin
hiéu duoc gén trén nép chup cua thiét bi, khi do
tin hi€u khong anh hudng t61 hoat dong doc lap
cua cum hen gio.

* Poi véi bd dicu khién: Thiét bi hen
gi0o doi hoi chinh xéc rat cao trong vi¢c tinh

toan giai phong kim héa. Do do, ta lya chon
dong STM32, toc do xtr Iy 1én t6i 72MHz dam
bao xur 1y tin hiéu tdc dd cao, d@)ng thoi STM32
¢6 hd trg du cac ngit can thiét cling nhu cac
kiéu truyén thong dé giao tiép voi cam bién
AS5048A, man hinh OLED.

* Poi véi cong tic hanh trinh: Cong
tac st dung trong thiét bi 1a loai cong tic loai
nho nhét cting dong 6mm, c6 thé dit trong than
ctia thiét bi hen gid dé ldy tin hiéu giai phong
kim hoa, tir d6 dua vao khdi xur 1y.

* P6i voi man hinh hién thi: Man hinh
lya chon cting 1a loai nhé gon c¢6 thé bo tri phu
hop trén khoi thiét bi.

*P6i véi pin: St dung pin det 1500mAh
6 thé dap ung thiét bi hoat dong lién tuc trén
3h dong ho, dong thoi né co kich thude nho
gon co thé c¢d dinh trong thiét bi xtr 1y tin hiéu.

Pé dap ung yéu ciu vé do chinh xac
cua thiét bi do, yéu cau thong so chinh cuia cdm
bien AS5048 nhu sau:

- D0 phan giai cua cam bién 12 0,0219°;
- D6 chinh xac do goc cua thiét bi: £0,5°;
- Sai lgch thoi gian tinh thoi diém t, 1 51 ms;
- Thoi gian gifra cac lan do goc lién tuc
ctia STM32 1ay tir cam bién AS5048 14 70 ms.

2.2.2. Thiét ké, ché tao thiét bi

Thiét bi do goc va thoi gian hen gio
gom cum mach xur ly tin hi€u, nap chup, than,
cong tdac hanh trinh.

- Cum mach xu ly tin hi¢u gdm co6:

+ Man hinh hién thi OLED (dai x rong):

(25 x 15) mm; Ngudn 5V; cbng giao tiép: 12C. &~
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+ Cam bién AS5048A:

v D0 phan giai: 14-bit;

v Do chinh x4c goc: 0,0219° LSB;

v Pham vi do: (0 — 360)°;

v/ Nguén dién: (3 — 5,5)V;

v/ Cam bién: Hall Effect (tir tinh);

v/ Tir truong yéu cau: 30 mT — 70 mT.

+ Vi diéu khién STM32F103C8T6:

v Kién trac: ARM Cortex-M3, 32-bit;

v Tén s6 toi da: 72 MHz;

v/ B nhé Flash: 64 KB;

v SRAM: 20 KB;

v ADC: 2 x 12-bit, 10 kénh (Po tin
hi¢u analog);

v/ Nguén dién: (2 —3,6) V.

- Nép chup:

+ Kich thudc bao (duong kinh x chiéu
dai): (55 x 44) mm;

+ Trong luong: 87 (g).

- Than:

+ Kich thude (duong kinh X day): (6 x 2) mm.

+ Trong luong: 113 (g).

- Cong tic hanh trinh:

+ Puong kinh nat: 6 mm.

+ Dién ap: 250VAC/1A, 125VAC/3A.
+ Cong tic dang nut nhan.

Cum mach xir 1y tin hiéu
va man hinh hien thj

Cam bién

Nam chim
Cum ddng hd

Nip chup
Kim hoahen gid

Cong tic hanh trinh
Than thiét bj

Hinh 6. M6 hinh thiét bi do thoi gian hen gio

Hinh 7. Thiét bi do thoi gian hen gio thiét bi hen
gior gdy né co khi HGCK.21 qua ché tao

3.KET QUA PO THUC TE

Tién hanh do thuc té cum déng ho thiét
bi hen gio' giy nd co khi HGCK-21 do dé tai
nghién cuu thiét ké va ché tao tai Vién Cong
nghé va Nha méay Z129/Tong cuc Cong nghiép
quéc phong. Thuc hanh do ¢ hai trang théi.

a) Trang thai tinh: Dat thoi gian hen gio
7 gidy bang do ga chuyén dung; ldp cum dong
ho vao thiét bi do, giai phong chét ly tdm; cum
dong ho 1am viéc khi d6 khoa ly tam chuyén
dong trong khoang chng vong gir cot; hét thoi
gian hen gio, kim hoa phat hoa, cum dong hd
dirng hoat dong; thiét bi do thoi gian ghi nhan
va hién thi thoi gian lam viéc cua cum déng
ho. Khi thir ¢ trang thai tinh, nhém dé tai da sir
dung thém mot thiét bi ghi am doc 1ap, ghi lai
am thanh phat ra tir thanh lic va cham v&i banh
rang 1.1 trong sudt qua trinh lam viéc dén khi
kim héa phat hoa. Thoi gian phat ra &m thanh
thu duoc ciing chinh 1a thoi gian thuce t& 1am
viéc ctia cum dong ho. So sanh két qua do cua
hai phuong phap cho ra két qua twong duong.
Diéu d6 khang dinh phuwong phap, thiét bi do
thoi gian hen gio [am vi¢e tin cdy, co thé st
dung dé thyc hién cac phép do tiép theo.

* Két qua do ¢ trang thai tinh, khi dat
thoi gian hen gio 7 giay:
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Théi e Keét qua (gidy)
TT Thiét bi do/ Phwong phip he‘: i;g“ Ghi chu
i Lin1 | Lin2 | Lan3
| Thiét bi do thm’gliln hen gio/ trang 6.98 7.01 7.02
thai tinh .z
Sai so gitra
. ) . 7 giay hai thict bi:
Po bang phuong phap ghi am st 0,01 gidy
2 dung Microphone do Iuwong Briiel & 6,99 7,00 7,01
Kjer/ trang thai tinh

_.II- L e | S ——

Két qua do

b) Trang thai quay ly tam: Dt thoi gian
cho cum dong ho 60 gidy bang do ga dat gio
chuyén dung; lap cum dong hd vio thiét bi do
hen gio; khoi dong thiét bi; 1ap thiét bi vao may
quay ty tam, dit tbc dong quay o = 2.500 vong/
phut Nho toe do quay cia thiét bi ly tam, cac
co cdu bao hiém ciia cum dong hod duge giai
phoéng, cum ddng ho lam viéc. Thiét bi do thoi
gian tu dong do, tinh todn va luu trix Kkét qua do.

Thiét bi do Micro
Hinh 8. Két qua thir nghiém do bang phwong phap ghi am sw dung Micro do luwong Briiel & Kjeer cua Vién
Do luong Viét Nam

Két thac thoi gian do, dimg may quay ly tam,
thao thiét bi do ra khoi may ly tdm, quan sat
dong hod hién thi, ghi lai sb liéu thoi gian. Khi
do trong trang thai ly tim khong thé sir dung
phuong phap do bang 4m thanh nhu trong trang
thai tinh.

* Két qua do & trang thai quay ly tam,
khi dat thoi gian hen gio 60 gidy:

o Két qui (gidy)
TT | Thiét bi do/ Phwong phap Thoi gian Ghi chi
hen gio A A A
Lan1 | Lan2 | Lan3
1 Thiét bi do 'f}.l()l gian hqin gio/ trang 60 gidy 60.33 60.19 | 6021
thai quay ly tdm
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Két qua do thuc té cho thay, thiét bi lam
viéc tin cdy, 6n dinh. D6 chinh x4c dap tng yéu
cau khi do cum ddng hd thiét bj hen gio gay
n6 co khi. Thiét bi cho phép st dung trong qua
trinh trién khai dé tai nghién ciru, sira chita, ché
tao moi cac loai thiét bi hen gid gdy nd co khi.

4. KET LUAN

Do thoi gian hen gio cua thiét bi hen gio
giy nd co khi néi chung va thiét bi hen gio gy
nd HGCK-21 néi riéng 1a linh vyuc dac thu, hién
trong nudc chua co6 phuong phap va thiét bi
kiém tra. Bai bio dd mo ta, phan tich nguyén ly
hoat dong ctia cum ddng ho thiét bj hen gid gay
n co khi, 1am co sé xay dung phuong phap do
thoi gian hoat dong cia cum dong hd dam bao
chinh xac, khach quan. D3 d& xuat phuong an
do kiém, tinh toan thiét ké thiét bi do thoi gian
hoat dong ciia cum ddng hd phu hop voi didu
kién thuc té nghién ctu, thir nghiém san phém
trong nudc.

Két qua nghién ctru di ché tao 01 thiét
bi do thoi gian hoat dong cua cum ddng hd cho
phép ap dung trong trién khai dé tai nghién ctru
cling nhu ing dung trong san xuat, sira chira
thiét bi hen gid gy nd co khi sau nay. Thiét b
da dugc su dung thuc té cho d6 chinh xac va tin
cay.

Loi cam on:

Nghién ctru ndy dugc tai tro boi dé tai
cip B Qudc phong. Tac gia xin cam on Vién
Cong nghé, Tong cuc Cong nghiép qudc phong,
Hoc vién Ky thudt quan sy da h tro thoi gian,
phuong tién va co s& vat chat cho nghién ciru
nay. <

Ngay nhan bai: 01/11/2025
Ngay phan bién: 12/11/2025
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