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TOM TAT

Viéc thiét k& va ché tao may lan son twdng nhdm thay thé dan strc lao ddng clia con ngudi va nang cao ndng
suét lao déng 1a mdt ddi hai cap thiét tr thwe tidn Vi vay, may lan son twdng voi ndng suét 54 L/h da duwoc nghién
ctu, thiét ké va ché tao. Két hop gitba co sé ly thuyét, ng dung phan mém thiét ké dd hoa va thwc nghiém dé lva
chon nguyén ly 1am viéc, thiét ké va ché tao cac bd phan ctia may lan son twong. Dac biét, dwa trén Iy thuyét vé thiy
lwc dai cuwong, co sé thiét ké may, cac tac gia da tinh toan, thiét k& hé théng bom son tw déng la loai bom nhu dong
pht hop véi dung dich son va hé théng son. May 1&n son twéng ndng suét 54 Lih c6 thé gilip ngudi the son tang
nang suét lao déng 1&n cao hon tho son tha cdng la 3-4 1an, chat lweng bé mé&t son khong phu thude tay nghé nguoi
tho da dwoc ché tao thanh cong. Ngoai ra, hé théng may kha gon nhe, d& dang mang di lam viéc tai cac cong truwdng
xay dwng.

T khéa: May 1an son, bom nhu déng, thiét ké may.

Design and Fabrication of Wall Painting Machine
ABSTRACT

The objective of this study was to design and develop a wall painting equipment to gradually replace human
labor and increase labor productivity. The study was conducted to design and fabricate wall painting machine with a
flow of 54 liters per hour. Based on the theoretical calculation, application of graphic design software,
experimentation, and the principle of working, the parts of wall painting machine were designed and fabricated.
Specially, based on the theories of general hydraulics and machine design, the automatic paint pumping system, a
type of peristaltic pump, was designed to be suitable for painting solution and painting system. The project has
successfully fabricated the wall painting machine with the capacity of 300 m? per hour, 3-4 times higher than that of
the manual painting equipment with cheap manufacturing cost. The quality of painting surface did not depend on the
skill of painters In addition, the system is quite compact, easy to move at construction place.

Keywords: Wall painting machine, peristaltic pump, designing machine.

xuyén vao thung son. Viéc nhing rulo vao

1. DAT VAN DE

Cung véi su phat trién ctia nén kinh t& Viét
Nam thi nhu ciu x4y dung cac céng trinh nha
cta, chung cu la rat 16n. Trong d6, cong viéc lan
son tuong chiém mot khéi lugng dang ké trong
qua trinh x4y dung nha clia, ngady cang dudc
chuyén mon héa va doi hoi nhiing ngudi thg co
tay nghé cao. Son tudng thu céng van 1a hinh
thiic cht yéu duge ap dung trong thuc t& 6 Viét
Nam hién nay. Tuy nhién, phuong phap nay béc
16 nhiéu nhudc diém nhu nang sudt thép
(khoang 70 m%*h) do phéai nhing rulo thudng

thuing cting lam anh hudng dén chat lugng bé
mat son do lugng son lic nhiéu, ldc it va phu
thudc rat 16n vao tay nghé, kinh nghiém cta
ngudi thg. Hon nita, trong qua trinh son, do
phai nhing rulo, son bi roi vai xung quanh khu
vic thi cong, gdy lang phi va tén thém céng lao
dong cho qua trinh vé sinh sau khi son.

Trén thi truong Viét Nam hién nay da xuét
hién cac may phun son dudc nhap khéu tir cac
nuéc tién tién trén thé gidi, lam tang ning suit
lao d@ong. Tuy nhién, bén canh viéc gia thanh
kha cao thi nhudc diém 16n nhat ma rat dang
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duge quan tdm d6 la do son dudc phun ra dang
tia bay tu do trong khong khi, ngusi thg phun
son va moi ngudi xung quanh rat dé hit phai.
Diéu nay, gdy nén nhiing anh hudng khong tét
cho stic khoe do tac hai ctia son gay ra. Theo
thong ké cta t6 chic y t& thé giéi WHO (Veen et
al., 1999), do tiép xtc nhiéu véi son, ngudi thg
son ¢6 nguy cd ung thu cao hon 20% ngudi binh
thuong dic biét 1a ung thu phdi; c6 thé bi hen
suyén, khé thd, anh hudng dén kha ning sinh
san clia nam giéi, tham chi ¢6 nguy co gay vo
sinh. Ngoai ra, ngudi thg son c6 thé bi nhiém
doc chi, thiy ngan cé trong thanh phan caa son.
DPang chi y nhiing doc hai do son giy nén cang
tang khi st dung may phun son do ngudi thg
son hit phai lugng son nhiéu hon so véi phuong
phap 1lan son tht céng. Tu nhiing phan tich
trén, dé ting ning sudt lao dong va dong thoi
dam bao stic khde cho ngusi thg son va moéi
trudng xung quanh; phucng phip son tudng
béng rulo truyén théng nhung son duge tu dong
bom 1én rulo 1a giai phéap toi uu.

Viéc nghién ctu thiét k& va ché tao cac may
lan son tuong nhim thay thé dan stc lao dong
cuia con ngudi cling nhan duge sy quan tAm 16n
ctia cac nha khoa hoc trén thé giéi. Nam 2004,
Kahane et al. da nghién ctu vé tu dong héa qua
trinh chuyén dong thing dtng cta can lan son
bing vit din huéng dé phuc vu viéc lan son bén
trong cac tdoa nha. Robot lin son tu dong nhiéu
mau sic ciing lic da duge phat trién nghién ctu
bdi Naticchia et al. (2007). Viéc tu dong qua qua
trinh di chuyén cta hé thong thiét bi son tudng
trén nén nha cling da dudc nghién ciu boi
Mohamed et al. (2011). Déng thdi, trong nghién
ctiu nay, tac gia da phat trién hé théng bom son
tu déng 1én rulo. Virta qua, Shimpankar et al.
(2018) da nghién ctiu diéu khién tit xa qué trinh
phun son dé han ché t6i da su tiép xuc truc tiép
clla con ngudi song song véi viée cai thién canh
tay robot son tu dong.

Hién nay, 6 Viét Nam, mic du nhu cau su
dung may lin son tudng 1a rat 16n nhung chua
c6 don vi san xuat trong nudc ndo quan tdm van
dé nay va ché tao thanh cong may lin son
tuong. Trong khi d6, cac may méc nhap khiu
gia thanh cao va khong chu doéng dudc trong
khau stia chiia, bao dudng, thay thé. Xuat phat
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ti thuc té d6, nhéom tac gid tién hanh nghién
ctiu thiét k& va ché tao may lin son tudng cé su
dung bom tu dong son 1én rulo nham néng cao
ning suit lao dong va bao vé stic khde cho nguosi
thg son.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu

Céc loai son dung son tudng nha, cac loai
dong co, bom thuy luc; cac loai vat liéu dung trong
ché tao may: Thép cacbon, thép hgp kim, silicon.

2.2. Phuong phap nghién ctiu

2.2.1. Nghién citu ly thuyét

Truéc hét, tién hanh tim hiéu va lua chon
nguyén ly 1am viéc cia may 1an son tudng phu
hop dé dap tng dudc yéu cAu ting nang sudt lao
dong, giam bét stic lao dong clia ngudsi thg. Sau
dé, tinh toan thiét k& bom, hé théng dan son,
thiét ké& rulo dua trén cac co sé ly thuyét vé
dong luc hoc chat long va co sé thiét k& may.
Thiét lap quy trinh céng nghé ché& tao cac
chi tiét trén co s6 ly thuyét vé cong nghé ché
tao may.

2.2.2. Nghién citu thuc nghiém

Nghién ctu thuc nghiém quy trinh coéng
nghé ché tao céc chi tiét cia may l4n son tuong,
quy trinh 18p rap cac chi tiét cia may dé ché tao
ra md hinh may hoan chinh dua trén co s6 trang
thiét bi may moéc hién cé. Tién hanh thi nghiém
may trong diéu kién thuc té&, tiép sau la hoan
thién thiét ké.

3. KET QUA VA THAO LUAN

3.1. Lua chon nguyén ly lam viéc cho may
lan son tuong

Qua viéc tim hiéu nguyén ly lin son thu
cong truyén théng va cac may lin son, phun son
c6 sfn trén thi trudng trong va ngoai nude; dé
dam bao yéu cau vé tang ning suit lao dong va
bao vé stic khée ngudi thg lin son, nhém téac gia
da lya chon nguyén ly lam viéc ctia hé thong
may lan son tudng nhu thé hién trong hinh 1.



Heé thong bao gbm dong cd, bom, thiing son, cong
tic, van diéu chinh, dudng 6ng dan son va rulo.

Nguyén ly lam viéc nhu sau: Truc ctia bom
dudc néi véi truc dong co. Khi dong co quay, lam
cho truc bom quay theo, son sé dugc bom tu
thung son 1én 6ng dan son. T 6ng dan son dugc
dua 1én rulo. Viéc bom son sé dugc thuc hién
qua bom va diéu khién théng qua céng téc
tat/md. Luu lugng son dude diéu chinh bdi van
diéu chinh dat gan cong téc. Ngudi the lan son
s& dich chuyén con lan theo méat tudng cAn son,
trong khi d6, son dugc bom lién tuc 1én rulo ma
khong phai nhing vao thing nhu phudng phap
ldn son thu céng truyén thong. Viéc nay sé lam
tdng ning suat lao dong lén nhiéu, lam giam
thoi gian tiép xtdc véi son cho ngudi thg cling
nhu son khong bi roi vai ra xung quanh lam
m4t vé sinh va hao tén lugng son.

3.2. Tinh toan, thiét k& cac chi tiét chinh
cua may lan son tudng

8.2.1. Co sé tinh toan, thiét ké bom

- Phuong phap chon bom: Viéc chon bom
trong mét hé théng c6 thé bao gdm céc budc
chinh sau: Thiét k& hé thong bom, lya chon bom
va loai truyén dong, va xac dinh cac dac tinh k§y
thuat cta bom (Tran Van Dic, 2013). Thiét k&
hé théng bom nhim dé xac dinh cac yéu ciu va
diéu kién ctia hé théng ma bom hoat déng. Viéc
moé tad mdt cach toan dién loai chat 1dng dudc
van chuyén phai dude thuc hién, bao gém céac
dic tinh ky thuat nhu d6 nhét, ty trong, ap suit
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bay hoi, tinh kém, kha nang 4n mon, do bay hdi,
kha nang bat lta, va tinh doc hai. Ty thudc vao
cac qua trinh cua hé théng ma mot trong cac
dic tinh d6 s& c6 anh hudng quan trong dén viéc
thiét k& hé théng bom. Kha ning &an mon cua
chat 16ng sé anh hudng téi viéc lua chon vat liéu
lam bom. Né&u chat 1ong c6 1an cac tap chat, viéc
chon loai dém kin va két cAu chdng mai mon can
phai duge xem xét lai. Chat 16ng c6 tinh chat
doc hai c6 thé can thiét st dung dém kin kép
theo quy dinh ctia nha nuéc va can nhéic cac yéu
td an toan. Cac chat khi 1an vao chat 1ong dude
hit vao bom sé& anh hudng dén cot ap ctia bom.
Bom phai hoat déng trong khoang diéu kién cho
phép cua cac dic tinh vat Iy va hoa hoc, nhiing
anh hudng khac nhu trong diéu kién nhiét do va
ap sudt khac déu khong dugc chap nhan. Cac
dac tinh cua chat 10ng nhu d6 nhét, ty trong, ap
sudt bay hoi, do bén héa hoc va tap chit la
nhiing yéu t6 quan trong ciAn phai xem xét khi
chon lyga bom.

- Pic diém cta dung dich son tudng: Son 1a
hop chat héa hoc bao gobm nhua hoic dau chung
luyén, c6 mau ho#c khong mau. Khi son 1én bé
mét san phidm sé dugde 16p mang méng bam trén
bé mat, c6 tac dung cach ly v6i méi truong khi
quyén dé bao vé va lam dep san phdm. Thanh
phan cht yéu cta son téng hdp gdém cé nitro
xenlulo, nhua téng hgp hoic nhua thién nhién,
chat lam déo, dung méi va chat pha loang, sau
d6 cho thém bot mau hodc chat nhuém. Cac loai
dung moéi, chit pha lodng, bot mau cé thanh
phén cho trong bang 1 (Nguyén Vian Loc, 2005).

Ghi chi: 1 - Pdng co; 2 - Bom; 8- Thiing son; 4 - Coéng tdc; 5- Van; 6 - (5ng dan son; 7 - Rulo.

Hinh 1. So d6 nguyén ly may lan son tuong
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Bang 1. Thanh phan ctia cac chit dung moéi, pha loang, b6t mau cé trong dung dich son

Dung méi Chét pha loang B6t mau
Céc loai este Céc loai dau t than da KFe
CH3;COOC;Hs CeHe PbC,0,
CH3COOCH(CH3)C;Hs CeHsCH3 TiO,
CH3COOC Hy Thudc nhuém amin gbc matyl chat phu tro
CH3CO2CsHy; 3Mg0,4SiO,H,0
Cac loai xeton Al,032Si0,2H,0

CH3COCH;
CH3COOC;Hs
Cac loai rvou
C,HsOH
C4Hy,OH

Theo cac tai liéu tra ctu, d6 nhét dong luc
hoc ctia son 1a 1.500 cps, khéi lugng riéng 1a
1,35 kg/l. Do d6, d6 nhét ddong hoc cta son la
1.111 mm?¥s.

- Téng quan vé cac loai bom thuy luc

Hién nay, trén thi truong cé rat nhiéu loai
bom. Théng dung nh4at 14 bom piston, bom réto,
bom banh rang, bom truc vit, bom canh gat,...

Bom piston ¢6 vu diém 1a c6 thé tao nén ap
suét 16n, bom duge cac loai chit 16ng c¢6 d6 nhét
cao, cdu tao don gian. Tuy nhién, chuyén dong
cua chit 1éng qua bom khéng déu, do d6 luu
lugng ctia bom bi dao dong. Két cau ctiia bom
tuong d6i cong kénh. Do d6, bom piston thudng
dudc st dung khi can ap suit cao hoac rat cao
(t 200 at trd 1én) va luu lugng tuong doi nhé.

Bom réto 1a loai bom ma trong d6 bd phan
lam viéc chinh truc tiép trao d6i ap ning véi
dong chét long qua may 1a bdé phan cé chuyén
dong quay nhu banh rang, truc vit, truc quay c6
canh gat,.. goi chung la roto. Roto ¢6 chuyén
dong tron déu tao ra dong chay tuong doi déu.
Luu lugng va ap suat ctia dong chiy trong cac
bom roto dao dong it hon so v6i dong chay trong
cac loai bom piston. Ap suit lam viéc trong cac
bom roto thudng cao hon so véi cac bom canh
din nhung thap hon so véi cac bom piston,
thong thudng 14 20-50 at. Bom roto c6 két cadu
don gian, kich thuéc nhé va gon nhe, chi tiéu
kinh t& t6t, lam viéc chic chén, tin cay va c6 d6
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bén cao. Bom c6 thé lam viéc véi s6 vong quay
16n, ngoai ra, céng suit trén moét don vi trong
lugng 16n. Cac uu diém cha yéu trén day lam
cho cac bom roto dude st dung rong rai trong
cac nganh ché tao may va dong luc ting véi cac
diéu kién ky thuat phu hop, trong cac hé théng
truyén dong va truyén luc bing dau hoic trong
céc bd phan diéu khién bang cac co ciu thuy luc.

Bom banh riang don gian thudng c6 2 banh
rang. Khi lam viéc, banh rang cht dong quay,
kéo banh ring bi déng quay theo. Chat long
chiia diy trong cac ranh giiia banh ring va vé
bom sé dude chuyén tit ving hut dén vang day
vong theo vo bom. Bom banh ring thudng dudc
ting dung trong cic may thuy luc (may ép, may
nang cin ciu, may dao dat,.), hé théng diéu
khién tu dong, dac biét trong céng nghé ngudi
may, trong bdi tron cac bd phan chuyén dong
cla cac may.

Trong bom truc vit, chat 1éng truyén qua
bom theo huéng tuyén tinh tao ra mot dau cé
dinh. May bom truc vit thudng c6 do o6n thap do
tiép xtc lién tuc véi banh ring va rat dang tin
cay. Hiéu qua c6 thé théip, dac biét 1a trong cac
tng dung tang d6 nhdét.

Vé6i bom canh gat, chit 1ong dude dua vao
budng gat va diy ra theo chiéu quay cta canh
gat. Loai bom nay c¢6 uu diém la tiéng 6n thap
va dich vu dang tin cay. Tuy nhién, luu lugng do
bom canh quat tao ra khong déu, lic nhiéu
lic it.



- Lua chon loai bom

Trong phan nghién ctu téng quan nhu trinh
bay & trén, cac loai bom théng dung hién nay dé
dang dugc lua chon do c6 sn trén thi truong, moi
loai ¢6 nhiing uu va nhude diém nhat dinh. Véi
loai dung dich ding dé son tudng, nhu da néu 6
trén, c6 thanh phan chu yéu 14 cac hgp chat hitu
cd, ¢c6 kha nang an mon, c6 dd nhét cao. Néu
dung céc loai bom trén, nhuge diém 16n nhat co
thé thay rd 1a thé tich budng chita son nhiéu, son
tiép xuc véi cac chi tiét bom rat nhiéu. Diéu nay
gay hai cho céc chi tiét bang kim loai ctia bom do
son c6 chita chat &an mon. Hon niia, viéc vé sinh
bom sau moéi lan lam viéc 1a rat vat va, ton thoi
gian va khé lam sach bén trong. Do dé, néu dung
céc loai bom nay dé bom son, sé anh hudng dén
tudi tho ctia bom.

Mot giai phap dude nhém tac gia dua ra la
son sé dude bom vao trong 6ng dan bing vat liéu
phi kim loai va thiét k& loai bom ddy dugc son
trong 6ng dan lén cao ma khong théng qua
budng chiia ctia bom. Qua tim hiéu, nghién ctu
cac tai liéu nude ngoai, loai bom c6 thé dap tng
dudc cac yéu cau dit ra 1a bom nhu dong. Bom
nhu d6ng 1a loai bom dudc ding phé bién trén
thé gidi ké tit khi duge cap bang sang ché é Hoa
Ky hon 100 nam truéec (Dhuman et al., 2012).
Mot vi du dién hinh cta bom nhu déng 1a hé
théng truyén mau trong y hoc.

So db hoat dong ctia bom nhu dong dude thé
hién trong hinh 2. Chit 16ng dudc dua vao ong
mém. Ong duge dit trong than bom. Roto s& quay
nho truyén chuyén dong tit dong co dién, lam cho
cac con lan sé& 1an lugt tac dong 1én 6ng mém theo
chu ky. Khi con l4n tiép xtc véi 6ng mém, 6ng sé
bi ép. Luc ép lam chét 1ong dich chuyén trong
ong theo chiéu quay cta roto. Khi con lan khéng
tac dong vao ong, éng sé trd lai hinh dang ban
dau. Ca nhu thé, chat long dude dua qua bom
trong khi chat 1ong van chay trong 6ng mém.

Bom nhu déng dudce thiét ké it nhat 2 con
ldn véi géc chia 14 180° va nhiéu nhat 1a 8-12
con lin. Viéc tdng s6 lugng con lin sé lam ting
tan sudt xung ap suit ctua chit 1ong ¢ dau ra
ciia bom, giadm bién d6 ctia xung, lam cho luu
luong chét 16ng bom ra én dinh hon. Tuy nhién,
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s6 lugng con léan cang nhiéu, s6 lan con lan tac
dong 1én 6ng mém cang nhiéu. Diéu nay lam
giam tudi tho ctia ong mém. Do d6, cin ct vao
luu lugng can thiét, nén thiét k& bom c6 sb
lugng con lin khéng qué 16n dé tang do bén caa
ong mém dan chat léng, giam chi phi cho bom
rat nhiéu. Tu nhiing phan tich 6 trén, nghién
ctiu da Iuva chon s6 lugng con lin 1a 3 v6i khoang
cach gitia cac con lan la 120°.

Mot chi tiét rat quan trong cia bom nhu
dong 14 b6 phan 6ng mém dan chit 16ng. Viéc
lua chon vat liéu lam 6ng phu thudc vao hé
thong bom nhu sd con lin, do kin khit, téc do
quay, ciing nhu loai chit 10ng, nhiét d6 cua chat
16ng va d6 nhét cua chat 16ng. Dac biét, vat liéu
ché tao 6ng phai phu hop dé chéng lai su an
mon héa chit néu cé trong chit 1dng. Cac vat
liéu thuong dung 1a PVC, silicon, fluoro polymer
(Srinivasa et al., 2017). Trong d6, silicon dugc
ting dung rong rai nhat cho bom nhu dong do c6
gia thanh phai ching, kha ning chiu nhiét lén
dén 220°C, c6 thé chtia duge héa chit &n mon.
T nhiing dic diém ctia son hién c6 trén thi
truong, cac tac gia lya chon 6ng mém silicon
(Hinh 3) dé d&n son qua bom.

- Tinh to4an c6éng suat bom, chon dong co

Can ci vao ning suit lam viéc thuc té ctia
ngudi thg son khi 14n rulo trén mit tucng, luu
lugng cin thiét dé bom son 1én rulo 1a Q = 54
L/h = 15.000 mm?®s. Hon nita, chiéu cao 16n
nhét c¢6 thé bom son 1én rulo chon 1a 5 m.

Chon 6ng mém silicon c6 dudng kinh trong
1a d = 8 mm. Puong kinh 16n nh4t cta roto duge
chon la D = 20 mm.

Luu téc ctia chat 1ong trong 6ng mém duge
tinh theo co6ng thic (Tran Van Péc, 2003):

v =% (m/s) (1)

Trong d6, A 14 tiét dién ngang ctiia 6ng mém
dugc tinh theo cong thic:

nd’ _ 78"

A= ’ =50,24 (mm? (2)

Do d6:

v g _ 15.000 ~300 mm 3)
A 50,24 S
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/ |

9= Diu ra chit long

—

L Piu vao chit long

Ghi chu: 1 - 6ng dan chat Iéng; 2 - Con lin; 3 - Truc quay; 4 - Roto; 5 - V6 may.

Hinh 2. So d6 hoat dong bom nhu dong

Hinh 3. 6ng mém silicon

Hé s6 Reynolds (Tran Van Déc, 2003):
vd

A%

Re (4)

v 12 hé s6 nhét dong hoc cia chat 16ng. Tra
ctiu tai lidu cho hé s6 nhét dong hoc ctia son 1a v
=1.111 mm?¥s

Hé s6 can ma sat ctua chat 1dng:

Re wvd 300x 8

Tén thét doc duong khi chét 1éng chuyén
dong trong 6ng:

A

x1.111~ 29,6 ()

2 3 2
hd=k£V—=29,67X10 300
d 2g 8 2x9,81x10°
=119.000 (mm) = 119 (m) (6)

(Chiéu dai 6ng L =7 m)

Tén that cuc bd coi nhu bing 0. Do d6, téng
ton that nang luong la:

hy=h, (7
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Ap dung phudng trinh Becnuli cho hai mat
cét truée bom va mét cit tai diém cao nhét son
dugc dua 1én:

v? v
zl+&+2—1+hb:z2+&+2—2+ht ®
Y g Y g

Ap dung dinh luat bao toan thé€ ning va
dong niang cho hai mit cit, ta dugc phuong
trinh sau:

h,=2z,—2z, +h, )]

Z, — 7, 1a chénh léch dd cao ctia chat long
trong ong, chinh bang chiéu cao cot son cao nhat
¢6 thé son duge 1a 5 m.

h,=5+119=124 (m)

Cong suat can thiét ra ctia bom la:

Py = pgQh, (10)
Trong do:

p 1a khoéi lugng riéng cta son 1,35 kg/dm?
g 1a gia t6c trong truong, g = 9,81 m/s?



P, =1,35x10% x 9,81 x 15.000 x 10 x 124

=24,6 (W) (11)
Coéng suit can thiét cho bom la:
P _ Plt
= (12)
n,
Trong do, n, 1a hiéu suit, chon n, = 80%.
24,6
=——=30,75 (W) 13
*80% (13)

Cong suat dong co can thiét duge tinh theo
Nguyén Trong Hiép va Nguyén Vin Lam
(2007) 1a:

p D (14)
de 1’]2
Trong d6, 1, 12 hiéu suit truyén dong. Hiéu
sudt truyén doéng khép ndi coi nhu bang 100%.
Do d6 cong suat dong co can thiét 1a 30,75 W.
Tiép theo tinh s6 vong quay cua dong co.
Quang dudng ma chat 16ng di qua bom theo cach
sé bd tri duge tinh bang 1/2 chu vi ctia dudng tron
roto cia bom. Do d6, luu lugng chat 1ong duge di
qua bom sau 1 vong quay cua roto la:

2 2
o= nd nD:RS %20
4
= 3.200 (mm®*vong) (15)

Téc d6 quay cia roto can thiét dé bom dugc
Iuu lugng Q la:

Q _15.000
q  3.200

= 282 (vong/phit)

=47 (vong/s) (16)

Pham Thi Hng, Kiéu Van Vién

Dé tai lua chon phuong phap néi khép
cling gitia truc dong co va truc cia bom. Vi vay,
ti s6 truyén coi nhu bang 1. Tu gia tri céng
sudt can thiét cua dong co va sd vong quay
ciia dong co nhu tinh toan trén, chon déng co
dién giam toc c6 cong sudt 35 W. Dong co gidm
tdc c6 s6 vong quay sau khi giam téc la 300
vong/phit.

3.2.2. Thiét ké cac bé phan chinh cia
hé théng

So @b cau tao ctia bom thuy luc dudc thé
hién nhu hinh 4. Hé théng bao gém truc bom
duge ndi véi truc déng cd dién théong qua khép
néi ctng. Truc duge dit trong hai  bi d6. Bom
dugc thiét k& gom c6 3 bac lan do6i xtng cach
nhau 120°. Khe hd gitia roto va vé bom dudge dat
ong mém, 6ng mém c6 chiia dung dich son. Hinh
anh mo phéng 3D c&u tao bom thiy luc dugc thé
hién trong hinh 5.

Nguyén 1y lam viéc ciia bom tuong tu nhu
trinh bay trong hinh 2. Khi truc bom quay, roto
c6 gén bac lan sé quay theo. Pén vi tri bac lin
tiép xudc véi 6ng mém, do duong kinh roto ting
nén bac lan sé ép dng mém, lam cho dung dich
son trong 6ng bi ép theo chiéu quay roto. Ci
nhu thé, son duge ddy di trong 6ng mém. Ong
mém dugc ludn bén trong can son va dua son
lén rulo. Can son dudc thiét k& dang truc rong,
gbm 2 doan truc dudc 16ng vao nhau va dung
ch6t hdm dé diéu chinh chiéu dai cin son theo

mong mudn.

Ghi chii: 1 - Truc bom; 2 - O bi; 3 - Bac Lin;
4 - Ong mém; 5 - Dung dich son; 6 - V6 guéng
bom; 7- Truc bac lin; 8 - G61 d& 6 bi.

Hinh 4. So d6 cdu tao bom thuy luc
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SECTION H=H
Hinh 6. Truc bom
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SECTION J-]
Hinh 7. G6i d& 6 bi

Can cti vao cong suat ciia bom, lya chon céc
kich thuéc cia bom sao cho nhd gon, dé dang
van chuyén. Ban vé thiét ké truc bom duge thé
hién trong hinh 6. Vat liéu ché tao truc bom la
thép C45. Truc duge d6 bsi hai 6 bi. Lua chon &
bi s6 hiéu 6800. Dua vao kich thuéc vong bi tiéu
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chuén va lua chon kiéu 14p, g6i d6 6 bi dudc
thiét k& nhu trong hinh 7

Qua nghién ctiu 1y thuyét va thuc nghiém
nhém tac gia lya chon con lin dang bac 1an. Bac
lan 14p trén véi truc caa bac lan, c6 thé chuyén
dong quay quanh truc ctia bac lin trong qua



trinh tac dong vao 6ng mém cua bom. Do do,
gidm ma sat lan véi 6ng mém, lam ting hiéu
sudt lam viéc clia may ciing nhu tang tudi tho
cua 6ng mém. Bac dudc ché tao riéng, sau dé 1lap
trén truc duge han cting véi truc bom. Vat liéu
ché tao bac lan 1a thép hgp kim. Ban vé thiét ké
cta bac lin duge thé hién trong hinh 8.

Bac lan dugc 1ap trén truc bac. Vat liéu ché
tao truc 1a thép hop kim. Ban vé thiét ké& truc
bac dugc thé hién trong hinh 9.

Mot chi tiét quan trong khac ctia hé thong
may ldn son la rulo. Do son dude tu déng bom
lén rulo ma khong nhiung son trong thung nhu
phuong phap lan son truyén théng, nén cin cua
rulo dugc thiét k& dang truc réng, noi thong véi
ong dan son. Phia trén rulo, éng trong dudc
khoan céc 16 nhé, mat do déu nhau dé dam bao
lugng son thd&m qua con lan duge déu khap bé
méit. Ld dudc thiét k& dam bao khéng qua to lam
lugng son ra qua nhiéu so véi luu lugng can
thiét, gy vuong vai, lang phi. Dong thdi, néu
kich thudc 16 qua bé thi dung dich son dé bi téc
va khong dam bao lugng son thdm qua rulo.
Bang thuc nghiém, nhém tac gia chon dudng
kinh 16 14 4 mm. Ban vé cdu tao caa rulo dudc
thé hién trong hinh 10.

3.3. M6 hinh may va thong s6 ky thuat

Dua trén cac ban vé thiét k& va co sé ly
thuyét vé cong nghé ché tao may, cic chi tiét da
dudc ché tao, kiém tra va 1dp rap, tao thanh hé
théng cac bo phan lin son tudng. Sau d6, may
dugc thit nghiém thuc té& tai cac cong trinh xay
dung dé hoan thién thiét k&, dua ra mAu may
l&n son nhu trong hinh 11. Qua khao nghiém
cho th&y may lam viéc 6n dinh, niang suét lén

o
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t61 300 m?/h, cao hon néing suét thg son thu cong
1a 3-4 14n. Uu diém c6 thé thay rat rd ctia may
lin son tuong 1a chat lugng bé mit son khong
phu thudc tay nghé ngudi thg, bat ky nguoi
trong d6 tudi lao dong nao ciing c6 thé lan son
ma khoéng doi héi kinh nghiém do ludng son
dugc bom ra rulo rat déu. Chat lugng bé mét son
dugc thé hién trong hinh 12. Hon nita, do can
bom son dai, d6 cao c6 thé son 16n nhét lén dén
5 m nén ngudi thg son c¢6 thé son duge hanh
trinh dai va & vi tri cao ma khong phai ding 1én
ghé, dé gay nguy hiém, tai nan lao déng. Viéc
khoéng phai nhiing son ciing 1am cho son khéng
bi roi vai xung quanh, vita khéng tén cong lao
dong vé sinh cong nghiép, vita khéng giy lang
phi son. Ngoai ra, hé théng kha gon nhe, dé
dang mang di lam viéc tai cac cong trudng xay
dung. Pic biét, bom nhu déng lam viéc rat én
dinh, hiéu qua, phu hgp va khong phai tén qua
nhiéu cong cho viéc vé sinh. Viéc vé sinh 6ng
son kha don gian va nhanh chéng bang cach
nhiing 6ng din son 6 dau vao ctia bom vao mot
thung nudc sach. Nuée trong thung dugec bom
nhu dong bom dan hét chiéu dai 6ng dan son va
lam sach 6ng. Tuy nhién, mét nhuge diém cuaa
bom nhu dong 14 kha 6n trong qua trinh lam
viéc. Ngoai ra, khau chuén bi may sé tén nhiéu
coéng stic hon so véi son thu cong. Tuy nhién, véi
viéc st dung may lan son, ning suit lao dong
ctia ngudi thg duge ting thém nhiéu nén tong
thoi gian chi phi cho qua trinh son sé dugc giam
di. Hon niia, v6i nhiing uu diém ndi bat nhu da
néu ¢ trén, viéc tiéu tén thém thoi gian dé
chuén bi cho cong viéc lan son 14 chdp nhéan
dugc va viéc st dung may méc thay thé sic lao
doéng cua con ngudi trong nhiing mdi trudng doc
hai 1a rat can thiét.

Hinh 8. Bac lan
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Hinh 9. Truc bac lan
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Ghi chu: 1 - 6ng Iot; 2 - 6ng cap son; 3 - Bong rulo;
4 - Bich chén ddu; 5 - Ecu MS.

Hinh 10. Cau tao ctia rulo son mit phing

Hinh 11. May lan son tudng duge ché tao Hinh 12. Bé mit tudng khi duge son

Qua khao nghiém va hoan thién thiét k&, may  nganh cong nghiép xdy dung trong khi gia thanh
lan son tit két qua nghién ctu cia nhém nghién ~ may chi khoang 1,6 triéu déng, kha ré so véi cac
ctiu hoan toan c6 thé ap dung thuc t& phuc vu loai may phun son nhap khiu trén thi trudng.
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Bang 2. Cac thong s6 ky thuat ciia may

Théng s Pon vj Gia trj
Nang suét L/h 54
Cong suét déng co w 35
Nang suét thg son khi st dung may I&n son m%h 300
Chiéu dai 6ng dan son m 7
Chiéu cao téi da c6 thd son m 5
TAI LIEU THAM KHAO

4. KET LUAN

M4y l4n son tuong v6i nang sudt 54 L/h da
dudc tinh toan thiét k& va ché tao thanh cong.
Dac biét, hé thong bom nhu déng phu hgp cac
cac dic tinh cta dung dich son tuong da tinh
toan thiét ké&. Day 1a loai bom kha méi mé & Viét
Nam va chua dugc cac nha khoa hoc quan tam
nghién ctu nhiéu. Qua khao nghiém cho thay
may lam viéc 6n dinh, ning suét cao hon thg
son tht cong 12 3-4 1an. Uu diém c6 thé thay rat
rd cla may lin son tudng nay la chat lugng bé
méit son khéng phu thuodc tay nghé ngudi tha, cé
thé son dugc hanh trinh dai va & vi tri cao ma
khéng phai ding 1én ghé, dé gay nguy hiém, tai
nan lao dong. Viéc khong phai nhing son cling
lam cho son khéng bi roi vai xung quanh, viua
khong tén cong lao ddong vé sinh cdng nghiép,
viia khong gy lang phi son. Ngoai ra, hé thong
kha gon nhe, dé& dang mang di lam viéc tai cac
céng truong x4y dung trong khi gia thanh kha
ré so véi cac loai may phun son c6 sin trén thi
truong. Qua khao nghiém va hoan thién thiét
k&, may lan son ti két qua nghién ctu cua cac
tac gia hoan toan cé thé ap dung thuc t& phuc
vu nganh cong nghiép xay dung.
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