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TOM TAT

Khi thiét ké céc thiét bj dién st dung trong cac mai truong cé khi va bui né trong cac mé than hdm 10,
V6 cla thiét bj ¢ vai tro quan trong. V6 clia thiét bj phai dap (ing tét cé céc tiéu chuén, quy chuén déi voi
vé khéng xuyén né - dang bdo vé "d". Do do, thiét ké doi héi phdi dap tng céac yéu cau dbi véi vo, két
hop phai tinh toan kiém tra bén khi thiét ké. Bai bao dua ra yéu céu dbi véi vé cédu dao chan khéng va
phuong phap, két qua tinh toan kiém tra bén khi thiét ké. Cac phuong phap nghién ciru, trinh tw thiét ké
va két qua duoc dé cap cu thé trong bai viét co thé ap dung khi thiét ké vd cho thiét bj dién phong né dung

trong maé than hdm 16 néi chung.

T khoéa: t6 hop cdu dao chan khéng, mé than hdm 16, mbi ghép phong né, tng suét, bién dang.

1. DAT VAN BE

Ngay nay, cong nghé khai thac than ham 1o
dang ngay cang duoc co gidi héa ddng bo, con
ngwdi va may moc cé thé di sau hon dé tiép can
nhiéu khoang san hon va dem lai nhiéu lgi ich cho
céac cdng ty khai thac, nhung cling ddng thoi tao ra
nhiéu rdi ro hon trong qua trinh khai thac. bién la
dong lwc chinh clia nganh than hién dai, do do, sw
an toan trong cac mé khai thac ham 16 1a rat quan
trong dbi v&i con ngudi va thiét bi may moc. Viéc
st dung thiét bi dién phai c6 nhitng yéu cau rat
nghiém ngat, bao gdm ca viéc thiét ké cac két cau
co khi phong nd va dam bao an toan cao cho cac
linh kién dién bén trong. Do d6, dé dat hiéu qua tbt
nhét trong viéc thiét k&, can phai ddm bao viéc lva
chon két cu vé thiét bj dién phong nd dwdi mé
than ham 16 dwoc trang bi cac tinh nang téi wu nhw
chdng chay nd va chéng &n mon. Nhirng bién phap
bdo vé& nay gilp ngan chan tia Ira dién do thiét bj
dién tao ra phat né dwéi long dat vi diéu do cé thé
dan dén mét an toan lao dong, nhat la trong nhirng
khong gian chét hep trong 10.
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Thiét ké ctia mdi vi tri hodc két ciu vé phong
nd phai dwoc tinh toan, kiém tra ky lwéng trudc dé
dam bao dap (rng tat ca cac yéu cau an toan téi da,
dap &ng cac yéu ciu dbi véi thiét bi dién dung
trong mé than ham 16 [1] - [8].

T hop cau dao phong nd & mot thiét bi st
dung trong mé than ham 16 cling phai dwoc thiét
ké, ché tao theo cac tiéu chuan an toan an toan
trén.

2. D(¥ LIEU VA PHPONG PHAP NGHIEN ClrU

a) Céu tao va théng sé vé phong né té hop céu
dao chén khéng.

Trén co s& viéc tinh toan, lwa chon cac thiét bi
dién diéu khién bén trong vé phong nb. Bong thoi
dam bao cac tiéu chuan, quy chun phong nd, két
céu vd phong nd cho td hop cau dao chan khong
phong nd nhw sau:

V4 phong nd t6 hop ciu dao chan khéng dwoc
thiét ké ché tao v&i két cdu vé khong xuyén nd
dang bao vé “d” dam bao theo TCVN 7079-1:2002
[2]. V& t0 duoc thiét ké bao gdm 3 khoang riéng
biét, trong d6 cac khoang déu duoc thiét ké phong
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nd. D6 nham bé mat gia cong cac méi ghép khong
xuyén no nhé hon 6,3 um

Hinh 1. Két cau tong thé ctia vé phong né té
hop cau dao chan khéng

Cac khoang dwoc ché tao tir thép tdm va duoc
han két cu véi nhau.

Khoang dat thiét bi dién, dién to (Khoang
chinh): Khoang chinh lap dat thiét bi dién, dién t
c6 kich thwdc 1527x830x625 mm thiét ké phong
nd bao gdbm tAm day va cac tAm bao quanh day 10
mm. Mat bich day 25 mm (sau gia cong dam bao
ddé nham bé mét trén mat mdi ghép nhd hon 6,3
pm).

Khoang chinh bao gédm hai khoang théng nhau,
gitra hai khoang duwoc gia cb bang tAm chan hé do
day 10 mm. Xung quanh cac mét dwoc gia cb gan
tang cirng day 10 mm va cao 30 mm dé dam bao
d6 ctirng cap cho thiét bj theo cac tiéu chuan phong
no.

Khoang dau cap: Khoang dau cap c6 kich
thwéc 1397x548x208 mm dworc thiét ké dam bao
yéu cau an toan tia Ira. Mat bich khoang dau cap
dwoc lam tir tén tAm cé do day 16 mm, duoc gia
coéng phay sau khi han dé& dam bao khoéng cong
vénh va d nham bé mat nhd hon 6,3 ym. Khoang
dau cap duoc chia thanh hai khoang 1a khoang dau
cap dau vao va khoang dau cap dau ra. TAm day
ngan cach giira khoang d4u cap va khoang chinh
c6 do6 day 16 mm dwoc phay phéng hai mat va
dwoc tao cac 16 dé lap s xuyén. Xung quanh
khoang dau cap dugc bd tri cac cb cap luc tiéu
chuén loai ®138 (7 cb cap) va 4 cb cap tin hiéu tiéu
chuén loai M36. Khoang trén dwoc lam kin bang
hai ndp co kich thwdc lan luvot 1a 796x548x10 va
597x548x10 dwoc phay bé mat 1ap ghép dam bao
dod phéng va dd nham bé bat nhw véi mat bich cla
khoang dau cap. Canh duwoc lap ghép vai than
bang hé thong bu l6ng M12 va dugc d& bang ban
|& c6 tay cAm hé tro khi dong mé
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Canh khoang thiét bi bao gdbm hai canh.

Canh khoang trai c6 kich thwéc 867x890x123
mm duoc tao thanh béng phwong phap han. Bao
gdm maét bich cé kich thwéc 867x870x25 mm cd
hé 16 bu 16ng 1ap ghép va tAm lwng dwoc tao thanh
tr ton tAm c6 dd day 8 mm dwoc udn vudng goc
hai bén. Ngoai ra con c6 hé théng gan ting cing,
cac bac han dé bao vé dau bu léng Iép ghép,hé
thong thanh cai va ban |& d& déng mé& canh; cac
gia dé gan tem mac va tem canh bao cua ta dién.
Trén canh chinh dwoc thiét ké ctra xuyén sang cé
duong kinh bao 200 mm dé quan sat phia trong ti
khi t0 dwoc dong kin.

Canh va khoang thiét bi duwoc 13p ghép voi
nhau bang hé théng cac thanh cai d6ng mé nhanh,
khi mé& canh s dung tay cadm day canh lén cao
sau d6 kéo ra phia ngoai va dwoc gia cb thém bang
hé bu 16ng M16 xung quanh. Hé théng déng mé
nhanh dworc thiét ké chinh cac, tron tru dé dam bao
thuan tién khi mé va kin khit trong qua trinh lam
viéc. Do d6 mat bich cia canh va mat bich cua than
khoang thiét bi phai duwgc gia cong phay tinh va
can dam béo cac thoéng sb sau:

Méi ghép gitra than ti va canh khoang thiét bi:

Dang moi nghép: Mbi ghep phang

Chiéu réng nhd nhét ctia moi ghép: 48 mm;

Khe h& 1&n nhat cia mébi ghép: < 0,4 mm;

D6 nham bé mét gia cong I6n nhat: < 6,3 um.

b) Nguyén ly hoat dong

T hop cau dao chan khéng phong né lam viéc
theo lénh diéu khién ctia ngwdi van hanh bang nat
bam trén than ta, trén cac hop diéu khién tai chd
hoac trén panel di dong.

DPé van hanh thiét bi, ban dau phai kiém tra tat
cé cac cong tac dau ndi, ddm bao an toan dién da
dwoc hoan thién theo dung cac quy pham hién
hanh. Sau d6 trinh tw thwe hién cac bwéc nhuw sau:

B1: Boéng tay dao cach ly dé cip nguén dién
d4u vao cho ta.

B2: Chuyén vi tri khéa chuyén mach cap nguén
diéu khién sang vi tri BAT dé c&p ngudn cho thiét
bi diéu khién.

B3: Kiém tra trang thai van hanh cta bo ro le
bao vé da nang cho Aptomat téng.

B4: An nut dong dién cho Aptomat tong.

B5: Kiém tra cach dién trwérc khi khoi dong cho
tirng bd khdi déng tir chan khéng bang cach an nat
kiém tra twong tng cho tirng thiét bi.

B6: Chon ché do diéu khién bang cach chuyén
vi tri khda chuyén mach trén canh ta vé vi tri twong
&ng v&i ché do can diéu khién.

B7: Diéu khién chay/dirng thiét bi bang cach an
nut Start/Stop twong ng cho tirng thiét bi.

SO 1-2026
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Hinh 2. So’ d6 nguyén ly mach lwc cta té hop cau dao chan khéng

c) Tinh toan kiém nghiém bén cho vé ti céu
dao chén khéng da thiét ké & trén.

Theo [2] (tiéu muc 6 — Phuong phap thr) vo
thiét bi can dwoc tién hanh thir nghiém theo cac
phwong phap sau:

- Thtr kha nang chiu ap lwc cta vé.

V6 thiét bj dworc coi 1a dat yéu ciu thir, néu sau
khi thir né khdng cé moét hw hédng nao, khéng bi
bién dang lam suy yéu cac bd phan ciia nd. Trén
toan bd mat bich cling khéng dwoc phép xuét hién
mot bién dang vinh ctru & bat ky vi tri nao.

- Th&r nghiém khéng lan truyén cac vu nd t
bén trong

V6 duwgc dat vao trong budng ther nd. Thor
nghiém duwoc tién hanh voi cung mot loai hdn hop
khi nd & bén trong v thiét bi va & bén trong buéng
thir nd.

Hén hop & bén trong vd thiét bi dwoc kich nd
b&i ngudn danh Ikra dién &p cao hodc ngudn nang
lwong thap. Néu thiét bi cé thiét bj dong cat phat ra
tia Ira cd kha ndng gay bdc Itra hén hop & bén
trong thi c6 thé s dung né dé l1am nguén danh Ira
thir nghiém.

Xac dinh thé tich vé

Véi kich thuwéc dw kién cha vé ta td hop cau
dao nhw trén, bd qua phan thé tich do cac gan va
bich clra trwéc chiém gil thi thé tich réng twong
dbi clia cac khoang clia vé td 1an luot 1a:

LV SO 1-2026

Khoang chinh bén trai co kich thudc la:

Chiéu dai: 790 mm =79 cm

Chiéu sau: 712 mm =71,2 cm

Chiéu cao: 790 mm =79 cm

Dién tich khoang chinh bén trai la: 79 .x 71,2 x
79 =444359,2 cm?

Khoang chinh bén phai cé kich thuéc la:

Chiéu dai: 600 mm = 60 cm

Chiéu sau: 712 mm =71,2 cm

Chiéu cao: 790 mm =79 cm

Dién tich khoang chinh bén trai la: 60 .x 71,2 x
79 =337488 cm?

Tbng thé tich ctia Khoang chinh 1a 444359,2 +
337488 =781847,2 cm?®

Theo tiéu chuan québc gia TCVN 7079-1:2002 -
Thiét bi dién dung trong mé ham 16 - Phan 1: V&
khéng xuyén nd - dang béo vé "d"

Ap suét tinh toan: Ap suét dinh khi th& nam
trong khoang 4,14 — 5,52 bar, trung binh 6,9 bar
(0,69 MPa) [9], ap suét kiém tra bang 1,5P; [6],
chon ap suét dung trong tinh kiém tra bén 1,5.0,69
= 1,035 MPa.

S& dung phan mém tinh toan kiém tra bén vo
cau dao.

3. KET QUA VA THAO LUAN

Déi v&i khoang chinh

Website: https://tapchi.hoimovietham.vn
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erments:422800
Type: Yon Mises Stress
Unit: MPa
1/21/2025, 10

Hinh 3. U'ng suét trong than tu

Theo két qua trén Hinh 3 cho thay, ng suét
I&n nhat khi thtr nghiém v&i ap suét 10,5 atm 13
170,8 MPa. Nhw vay (rng suét I&n nhat cia vo tU
nhd hon gidi han bén va gi¢i han chay cta thép,
do d6 vo ti ddm bao diéu kién bén. Ngoai ra, rng
suét nay tap trung nhiéu tai cac khu vuc tiép giap
gitra cac tm v&i nhau, do d6 can chi y yéu cau ky
thuat vé méi han dé dam bao bén cho than ta.

Ty

Hinh 4. Bién dang ctia vé ta

T Hinh 4 cé thé thay rang khi thir nghiém than
ti cé xu hwéng bi bién dang cac phan mat phia sau
va 2 bén than ta, do d6 can tién hanh gia cb cac
mat nay bang hé théng gan tang clrng dé dam bao
cac bién dang tai cac hwéng nay la nhé nhét.

Kiém nghiém twong tw v&i cac canh cla ta thu
duoc két qua nhuw duéi day

Website: https://tapchi.hoimovietham.vn

1

rments:958855
Type: Von Mises Stress

Unit: MPa
1/21/2025, 1:02:01 PM
187.4 Max

149.9

125

Hinh 5. 'ng suét ctia canh cira I&n bén trai

ments: 958855
Type: Displacement
Unit: mm
1/21/2025, 1:02:33 PM

0.2703 Max

0,216
0,1622
0.1081
0.0541
0 Min

Hinh 6. Bién dang cta canh ctra I&n bén trai

ments:539139
Type: Von Mises Stress
Unit: MPa
1/21/2025, 11:00:26 AM

161.7 Max

129.3
97
64.7
323
0 Min

Hinh 7. 'ng suét ctia canh ctra nhé bén phai

SO 1-2026 L
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Unit: mim
1/21/2025, 11:00:44
0.36965 Max

0.2217
0.1478
| O0.0739

O Min

Hinh 8. Bién dang cta canh clra nhé bén phai

Sau khi phan tich (ng suét va bién dang bang
phan mém, co thé nhan thay rang, khi xem xet tt
ca cac yéu cau dbi voi vo tu dién phong nd dung
cho mé ham 16 cé tinh dén yéu tb kinh té, thiét ké
vé do nhom tac gia thwe hién da dap irng dwoc cac
yéu ciu dat ra.

Dé dam bao tinh an toan tuyét ddi ctia két ciu vé
Té hop ciu dao chan khong phong né, vé ta da

duoc tién hanh kiém dinh kiéu tai Trung tdm an toan
mo - Vién Khoa hoc Cong nghé Mé - Vinacomin. Day
Ia mét trong nhirng don vi c6 uy tin va hgp phap khi
kiém dinh cac thiét bi yéu cau tinh an toan duing trong
mé than ham 16 tai Viét Nam.

Két qua kiém dinh kidu d6i v&i vo

Hinh 9. Hinh anh thir né cta vé té hop cau
dao chéan khéng

Két qua kiém dinh tai Trung tam An toan mé -
Vién Khoa hoc Céng nghé Mé - Vinacomin cho
thay v t0 hoan toan dap &ng cac yéu cau dbi voi
két cdu vd khong xuyén né dang bao vé “d” dam
bao theo TCVN 7079. Két qua thuc té khi kiém dinh
da chirng minh hwéng nghién ciu va két qua
nghién ctu ly thuyét khi thiét ké t6 hop cau dao
chan khéng phong né 1a ding dén
4. KET LUAN

TAI LIEU THAM KHAO

Hinh 10. Hinh anh thir ap lyc nwéc cta vo ta

> V6 Td hop cau dao chan khéng phong nd
dam bao kha nang lam viéc trong ap suat 1,05 Mpa
v&i hé sb an toan nhé tai phan than ta 1a 1,53;

> Dbi véi cac bé mat co dién tich I&n nhw bé
mat phia sau va hai thanh bén cta vé tu cén tang
cwong gan tang ctng dé dam bao két ciu khéng
bi bién dang nhleu

» Cac mébi han tai cac vi tri ghép cac tm cula
Vo can vat mép sau hon nham tang dién tich cta
mébi ghép. Siéu am mbi han sau méi I&p rdi mai tiép
tuc han lop sau O
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ABSTRACT

In the design of electrical equipment intended for use in underground coal mines where explosive gas
and dust atmospheres may be present, the flameproof enclosure plays a critical role. The enclosure shall
comply with all applicable requirements of type of protection “d” (flameproof enclosure) in accordance with
IEC 60079 and the corresponding Vietnamese standard TCVN 7079. Therefore, the design process
requires conformity with enclosure construction requirements in combination with mechanical strength
verification calculations.

This paper presents the technical requirements for the flameproof enclosure of a vacuum switch,
together with the methodology and results of strength verification performed during the design stage. The
research methods, design procedure, and results presented in this paper can be generally applied to the
design of flameproof enclosures for electrical equipment intended for use in underground coal mines.

Keywords: Vacuum switch holder, underground coal mine, explosion-proof joint, stress,
displacement.
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