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] _NGHIEN CUUCHETAO
VO PHAO CU'U SINH CA NHAN PIEU KHIEN TU XA

RESEARCH MANUFACTURING THE SHELL OF
A REMOTE CONTROLLED LIFE SAVING BUOY

Vii Ngoc Bich, Nguyén Huy Minh, Bui Hoang Son,
Nguyen Minh Toan, Huynh T ran Ngoc Thinh,
Hé Pic Nguyén, Trin Nhit Tri, Vé Truwong Giang
Vién Co khi, Truong Pai hoc Giao thdng vén tai Thanh phé Ho Chi Minh

Tém tit: Phao ciru sinh cd nhan la mét trong thiét bi bao vé cudc song ciia con nguoi trén song,
bién. B c6 rat nhiéu loai phao civu sinh ¢& nhdn dwroc nghién ciru, thiét ké, ché tao nham ddp img tot
hon nhu cau cieu nan, ciu hé con ngum trong diéu kién khan nguy. Phao ciru sinh cd nhan diéu khién
tir xa dge nhém tdc gid nghién ciru, thiét ké va ché tao ciing nham muc dich ay. Phao duogc thiét ké
kich thude, hinh ddng phu hop voi quy dinh cua cdc 16 chirc quoc té va quéc gia. Bong thoi phao dwoc
nghién ciru ché tao bang vdt liéu chat déo cot soi thuy tinh (FRP) phii hop véi diéu kién Viét Nam. Bai
bdo trinh bay két qua nghién ciru ché tao vé phao néi trén. Qua cdc thir nghiém thyc té sau ché tao,
phao da dép iing dwoc cac quy dinh hién hanh. Trén co s6 két qua thu dwoc tir nghién ciru, nhém huwéng
16i xdy dung quy trinh thiét ké, ché tao phao ciru sinh diéu khién tir xa bang vit liéu FRP.

Tir khoa: Phao cuu sinh ca nhdn, vat liéu FRP, cong nghé vt liéu composite.

Ma phan logi: 10.1

Abstract: Lifebuoy is one of the devices that protect human life on the river and sea. There are
many types of lifebuoys that have been researched, designed, and manufactured to better meet the needs
of human rescue and rescue in emergency conditions. The lifebuoy with remote control is researched,
designed, and manufactured by a team of authors for the same purpose. The lifebuoys are designed in
size and shape following regulations of international and national organizations. At the same time, the
lifebuoy was researched and manufactured using fiberglass reinforced plastic (FRP) suitable for
Vietnamese conditions. The article presents the results of research and manufacturing the lifebuoy cover
above. Through the actual tests after fabrication, the lifebuoy has met the current regulations. Based on
the obtained results, the research, the group aims to build the process of designing and manufacturing
remote control lifebuoys using FRP materials.

Keywords: Lifebuoy, FRP material, FRP material technology.

Classification code: 10.1

1. Gioi thiéu

Thiét bi ctru sinh la mét trong nhiing thiét
bi bao vé cudc sdng clia con nguoi trén song,
bién. Trong Cong udc qudc té vé an toan sinh
mang ngudi trén bién (SOLAS) va céc tiéu
chuan lién quan dén hang hai khac, tau thuy
phai mang theo céc thiét bi ctru sinh trong d6
c6 phao ctru sinh [1]. Trong s6 cac thiét bi ctru
sinh ca nhan, phao ctru sinh cd nhan la mot
thiét bi duoc thiét ké dé ném vao nguoi dudi
nuéc nhdm cung cip strc ndi. Phao ctru sinh
ca nhan thuong c6 dang hinh tron (hinh 1) :
hoac hinh méng ngua (hinh 2). Hinh 1. Phao tron ciru sinh [2].
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Hinh 2. Phao citu sinh hinh méng ngua [2].

Mic di SOLAS di lién tuc cai tién va
hoan thién cac quy dinh va tiéu chudn vé thiét
bi ctru sinh ca nhan [3], tuy nhién mirc d6 dap
ing cua cac phao ctru sinh cd nhén trong
nhitng tinh huong khan nguy van khong dap
g dugce nhu cau thyc tién vé thoi gian phan
tmg hodc nhitng tinh hubng khic nghiét cua
thoi tiét bién nhu didu kién song gid, khoang
cach to1 tau do khoang cach ném la c6 han
(trén dudi 10 m céch tau).

Trong nhiing nim gan ddy, cac nha
nghién ctru vé thiét bj ctru sinh c4 nhan huéng
dén viéc nang cao kha niang dap ing cua phao
tron ctru sinh (liffe buoy) tng ctru nguoi khi
gip nan bang viéc nang cao tinh co dong cua
thiét bi. Di theo huéng nay, dd co nhiéu
nghién ctru véi nhitng giai phdp khéac nhau
duoc datra [4 - 6].

Mot trong nhimg giai phap nghién ctu
nay 1a phao ca nhan diéu khién tir xa. Hinh 3
gi6i thiéu phao ctru sinh diéu khién tir xa “U-
SAFE” do Noras Performance phat minh va
phat trién vao nam 2017 [7], [8]. Phao c6 kich
thudc bén ngoai: 100 cm x 80 cm x 20 cm;
trong luong: 13 kg; do ndi: > 22kg; thoi gian
lam viéc: 30 phut; van tdc tbi da: 15 km/gio;
Khoang cach diéu khién: 500 m.

Hinh 3. Phao ciu sinh diéu khién tir xa ““U Safe”.

Véi cach tiép can nang cao tinh co dong
cta phao ciru sinh ca nhén, nhom nghién ctru
da tién hanh thiét ké, ché tao thir nghiém phao
ctru sinh ca nhan diéu khién tir xa véi diéu
kién trong nudc. Bai béo trinh bay két qua cua
nhom nghién ciru vé viéc ché tao thiét bi nay.

2. Thiét ké phao

2.1. C4c yéu cau d6i véi phao

Phao ctru sinh diéu khién tir xa hién chua
c6 mot quy dinh riéng, do vay hién tai van
dugc danh gia thong qua cc yéu cau chung
cho phao ctru sinh ¢4 nhan duoc quy dinh boi
cac to chirc qudc té va qudc gia [9 — 13]. Mot
s6 yéu cau nhu sau:

-CO duong kinh ngoai < 800 mm va
duong kinh trong > 400 mm;

-C6 kha ning nang tdi thiéu 14,5 kg sat
trong nudc ngot lién tuc trong 24 gio;

-C6 két cau chiu duoc tha roi tir 46 cao
duoc ct giit bén trén dudng nudc tai nhe nhat
hoac 30 m, lay gia trj 16n hon;

-Thtr roi ba lan theo chiéu cao thiang
dung tir 46 cao 2 m xudng nén bé tong. Sau
khi thir, phao khong bi hu hong;

-Puoc gan mot day bam c6 duong kinh
>9,5 mm.

2.2. Lwa chon hinh dang phao

Phao ctru sinh c& nhan diéu khién tir xa
thuong duoc ché tao theo hinh méng ngua
(horseshoe life buoy), béi day 1a hinh dang ¢
dang thuy dong luc tt. Hinh dang dién hinh
cua dang phao nay dwoc thé hién nhu trén
hinh 2.

2.3. Thiét ké kich thwéc va hinh dang
phao

Trén co s& cac théng sb yéu cau trén,
nhém nghién ciru dua ra hinh dang va kich
thudc dy kién cua phao nhu hinh 4.

Thong qua su hd tro ciia phdn mém tinh
toan Maxsurf (hinh 5) [14], két qua thu duoc
ddc trung thuy tinh quan trong nhu mo ta &
hinh 6, trong d6 c6 nhitng thong s nhu:

-Khéi lwong phao dy kién: 15, 4 kg;

- Chiéu chim khong tai: 70 mm;

- Chiéu chim toan tai: 130 mm;

- Lyc néi: 22 kG.
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Hinh 4. Hinh dang phao.
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Hinh 5. Tinh toan thuy tink ciia phao bang MaxSurf.
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Hinh 6. Cac dac trung thuy tinh ciia phao.
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3. Lya chon phuong phap ché tao phao
phu hgp véi dieu kién hién co6

3.1. Lwa chon vat ligu ché tao

B’é ché tao phao, ngudi ta c6 thé sir dung
mot so loai vat liéu sau:

Nhuwa Polyethylene

Nhua Polyethylene cé hai loai chinh la
mat d6 cao (HDPE) va mat do thap (LDPE).
HDPE la mét loai nhua nhiét déo, cé thé gia
cdng ché tao & nhiét d6 thap (70+300)°C voi
&p suét (10+80)bar. Phao tron ctu sinh ciing
duoc ché tao bang vat liéu nay do no co do
bén cao, ¢ kha ning chéng dn mon va chiu
duoc tia tir ngoai, dau md, hoé chat [15].

Phao cuu sinh U- Safe cta hang Noras
Performance dugc ché tao bang vat liéu nay,
hinh 7.

Chat déo cét sei thuy tinh

Vit liéu chat déo cot soi thuy tinh
(Fibeglass Reinfored Plastic — FRP) dugc cau
tao boi vat liéu nén la nhua polyester khong
no va vat liéu cot la sgi thuy tinh. Pay 1a mot

vat liéu composite 1am bang polymer ma tran
dugc gia cb bang soi dugc s dung phd bién
trong nganh giao thong van tai [17 — 21].

Vit ligu FRP c6 wu diém la d& ché tao
trong diéu kién Viét Nam, khdng bi thim
thiu, ngam nudc (ti 18 ngdm nudce cua vat ligu
nam trong gigi han 1/10.0000), khong bi 140
hoa nhanh.

Trong nghién ctu nay, nhom chon vat
liu ché tao 1a FRP dé ché tao phao. Thanh
phan vat liéu ché tao chu yéu duoc néu trong
bang 1.

Hinh 7. Phao citu sinh ché tao bang HDPE [16].

Bdang 1. Thanh phan nguyén liéu chu yéu.

Nguyén vit liéu Ching loai
Soi thuy tinh Soi CMS va WR
Nhua polyester Nhua Isophthalic
Chét xtc tac Butanox M-60
Chét xuc tién Cobalt
Chat tao bé mat CFS
Chét tach khudn (Wax) w8
Tam Formx loai day 3mm
Xbp cach nhiét
Chat danh bong Cana

Vit tu phu (silicon, dinh rive nhom loai 4 mm, giéy nham cac loai, ...)



http://translate.googleusercontent.com/translate_c?hl=vi&prev=/search%3Fq%3Dfrp%26hl%3Dvi%26biw%3D1017%26bih%3D501%26prmd%3Dimvnszl&rurl=translate.google.com.vn&sl=en&u=http://en.wikipedia.org/wiki/Composite_material&usg=ALkJrhgn5lu8_1ZUQO3jXE6oZMN9acBjqA
http://translate.googleusercontent.com/translate_c?hl=vi&prev=/search%3Fq%3Dfrp%26hl%3Dvi%26biw%3D1017%26bih%3D501%26prmd%3Dimvnszl&rurl=translate.google.com.vn&sl=en&u=http://en.wikipedia.org/wiki/Polymer&usg=ALkJrhhtij11BNfcHFDsXGIaOMgDOHqClw

44

Journal of Transportation Science and Technology, Vol 39, Feb 2021

3.2 Cac bwéc chuian bi ché tao phao
3.2.1. Phong dang
Viéc phéng dang céc tiét dién dién hinh
cua phao dugc thyc hi¢n thong qua chuong

trinh my tinh (Rhinoceros va autoship), ha
liéu chi tiet théng qua may cat CNC, hinh 8.

- B y
A /
k ; 2 / -

Hinh 8. Chi tiéf phao dd cit CNC.
3.2.2. Ché tao khudn

Khuon 1a thiét bi diung dé tao hinh san
pham theo phwong phap dinh hinh. Két ciu va
kich thudc cta khudn duge thiét ké, ché tao
phu thuoc vao hinh dang, kich thudc, chét
luong va sb luong cua san pham can tao ra.
Viéc ché tao khuon phu thudc vao phuong
phap ché tao phao. Trong thyc tién, c6 mot s6
phuong phap ché tao vat liéu FRP, nhu: ché
tao thu cong (lan tay); phun hdén hop
compossite; dac tdi chan khong; dac ép; dac
chuyén nhwa; uén tim panel,...[22]. Mbi
phuong phap ché tao vat liéu FRP déu ¢6 uu
diém va nhuoc diém riéng. Véi kich thude va
hinh dang phao kha don gian, nhom sur dung
phuong phap ché tao thu cong.

Phuong phép thu cong st dung khudn ho,
c6 thé sir dung khudén duong hodc khudn 4m
(khuén 4m 1a phan 1dm vao xac dinh hinh
dang bén ngoai ctia san pham, con khudn
duong 1a phan 16i ra xac dinh hinh dang bén
trong cla san pham). Vi nghién ctru nay,
nhém ché tao ca khudén am va khuon duong.
Trinh tu ché tao nhu sau:

- Cat CNC céc chi tiét tao hinh dé ché tao
khuon duong;

- Tur khuon duong tao ra khuén am;

- Tir khudn &m ché tao vo phao.

(1) Ché tao khudn dwong

Quy trinh ché tao khudn duong duoc thuc
hién theo trinh tu sau:

- Dung suon phao (cac tam formex da
dugc cat dinh hinh bang CNC), hinh 8;

- Cit xop chén ddy khe ho gitra cac
khoang suon, hinh 9;

- Lam nhén bé mat va ba matit tao bé
mat, hinh 10;

- DPap nhya composite, cho kho, danh
bong bé mat;

- Pha gelcoat 1am béng bé mat, lam
bong, hoan thién, hinh 11;

- Kiém tra bién dang hinh hoc, 6 nhin

bé mét cua khudn duong sau khi thi cong hoan
chinh dé chuan bi chuyén budéc ché tao khubn

Hinh 11. Khuén duong da hoan thién.

(2) Ché tao khuén am

- Pha chét tach khuon (sap tach khuén
wax 8) 1&n bé mit khudn dwong da xir Iy hoan
chinh, hinh 12;

- Pap nhya composite, hinh 13;
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- Téach khudn, tao hinh khuén am mat 4. Ché tao v6 phao

dudi (hinh 14), khuon am mat trén (hinh 15). 4.1. Ché tao vé phao
WA o T ‘ Viéc ché tao vo phao cau sinh ca nhan

bang vat liéu FRP dya trén nén tang khuén am
da hoan thanh ¢ bude truse (hinh 14 va hinh
15). Trinh ty ché tao tién hanh nhu sau:

- Quét phu 16p hd trg thao khudn 1én bé
mat khuén;

- Phu 16p tao bé mit san pham (gel-coat),
hinh 16;

Hinh 16. Phui [6p tao bé mat san pham.

-Pha nhya polymer trén 16p tao bé mit,
hinh 17;

-Rai 16p vat liéu gia cuong trén nén nhya
polymer;

-Dung con lan dé lan ép vat liéu gia
cuong véi nhya;

-Phu 16p tao bé mat trén 16p vat liu gia
cuong cuoi cung;

- Sau khi qua trinh rai vat liéu gia cuong
va tham nhya da hoan thanh, san pham duoc
deé dong ket tai nhiét 6 moi truong, sau do do
— khudn, hinh 18;

Hinh 14. Khudn am, mdt dudi da hoan thién. - Gia cuong tdng cung vé phao, hinh 19;

-Gia cdng nip phao;

- Lién két nira trén va dudi cia phao bang
dinh rive nhdm 4 mm, hinh 20;

- Gan day bam loai 10 mm vao vé phao,
hoan thién vo phao, hinh 21.

Hinh 13. Ddp nhira composite tzo khudn am.

e

Hinh 15. Khudn am, mat trén da hoan thién.
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-

Hinh 20. Ghép phao citu sinh bang dinh nhém 4 mm.

Hinh 21. Gdn day bam vao phao cuu sinh.

4.2. Kiém tra phao ciru sinh

Kiém tra phao duoc tién hanh trong sudt
qué trinh ché tao phao. Tuy nhién, qua trinh
kiém tra c6 thé duoc thuc hién qua cac budc
sau:

(1) Kiém tra vat ligu

Dé kiém tra vat liéu, nhom nghién ctru da
ché tao mau, kich thuéc mau 1a 30 x 30 mm
theo quy dinh cua t6 chirc thir nghiém, hinh
22.

HiHh 22.. Gia c6ng mau ther vt liu.

Mau dugc giri thir tai Trung tam tiéu
chuan do Iuong chat lugng 3 (Quatest 3). Két
qua thu nghiém:

- D6 bén kéo: 65, 9 MPa;

- D¢ bén uén: 130 MPa.

@) Kiém' tra két cau, hinh dang trong
qua trinh cheé tao

Vige kiém tra két céu, hinh dang phao
duoc tién hanh lién tuc trong quatrinh ché tao
V6 phao. V6 phao dugc che tao dam bao quy
cach keét cau va kich thudc thiét ke.

(3) Kiém tra bing thir roi

Viéc thir roi nham kiém tra do bén két cAu
cua phao. Viéc thtr roi dugc tién hanh trong
hai trang thai:
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- Thtr roi ba lan tir 46 cao 2 m xuéng nén
bé tong: Viéc thir roi trén san bé tong nham
kiém tra d6 bén cua phao, hinh 23. Viéc thi
roi dugc tién hanh tai xuong. Két qua dat
duoc, phao khong hu hong két cau, bién dang;

Hinh 23. Thi roi 2 m trén san bé téng.

- Thir roi tir d6 cao 30 m xudng mit nudc:
nhom tién hanh thir roi phao tai cau Phi My,
phia Quan 2, Thanh phé Ho Chi Minh. Chiéu
cao tir vi tri tha phao xudng mat nudc 1a 44,0
m. Nhém tha phao qua mat cau 14 m, sau do
cho roi tu do & chiéu cao 30 m tinh dén mat
nuéc, hinh 24. Két qua cho thdy vo phao
khong cd bién dang, nut va.

Hinh 24. Thit roi 30 m tai cau Pha My.
(4) Kiém tra tw thé va luc ndi
Viéc kiém tra tu thé va luc ndi cua phao
dugc tién hanh tai hd boi cua Trudong Pai hoc
Giao théng van tai Thanh phé H6 Chi Minh
va tai cau lac bo Thé thao Thanh Pa. Khi
luong phao véi day du trang thiét bi la 15,4

kg. Viéc thir nghiém nham xac dinh luc noi
cua phao khi mang tai ciing nhu tu thé cua
phao. Hinh 25 mé ta tu thé va luc ndi cua phao
thir hoat dong trén nudc tai Cau lac bo Thé
thao Thanh Pa. Qua trinh kiém tra, phao c6

Hinh 25. Thit i thé va luc néi cua phao.

5. Két luan

V6 phao ciru sinh ca nhan diéu khién tir
xa d duoc thiét ké, ché tao bang vt liéu FRP
phd hop véi didu kién Viét Nam. Viéc thi
nghiém phao tuan thu day dua cac yéu cau qubc
té va qudc gia cho phao ctu sinh ca nhan . Két
qua thir nghiém dap ang yéu cau.

Day 1a san pham c6 ham lwong tri tué cao,
thé hién 6c sang tao, dam mé va khét khao lam
cha khoa hoc ciia nhém nghién cau. San pham
6 ¥ nghia thiét thuc ddi véi cong tac ciru ho
ctru nan hang hai. Mic du di c6 nhiéu cd
gang, song khéi lwong phao van kha Ién (c&
15,4 kg), chura thoa mén ky vong ctia nhom do
v6 duoc ché tao bang vat liéu FRP ¢4 ty trong
kha cao so vai vat lieu HDPE (1,55 g/cm?® so
véi 0,97 g/cm®). Trong thoi gian téi, nhom
tiép tuc nghién ctu nham téi thiéu hoa khoi
lugng cua phaold
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