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KS DO QUANG CHIEN, TS DAO DUY TRUNG

Phong thf nghiém trong diém cong nghé han va xi ly bé mat

Vién Nghién cidu Co khi

Phun phi 12 m@t trong nhiing phuong phap xi& 1y bé mat vét liéu duge si dung trong han

nita thé ky nay. Cong dung chii yéu ctia phun phil 13 bdo vé cac két cau va cac chi tiét 1am

viéc trong cac moi trutng khac nhau, phuc hdi cac chi tiét may bi mon, an mon va xam

thuc. Sy phat trién manh mé vé thiét bi, vat liéu, cong nghé phun trong vai chuc nim gan

ddy da dwa phun phd thanh mét Iinh viic khoa hoc cdng nghé riéng, gop phan dang ké vao

tién bd khoa hoc cta loai ngudi, mang lai hiéu qua kinh té to I6n trong Iinh vuc ché tao va

phuc hdi. Bai bdo nay trinh bay nhiing két qua nghién ciu, &ng dung cong nghé phun phi

dong va phun thdm thau polyme bén ngoai I16p phi ddng tao I6p phi bao vé chéng &n mon
va trang tri d& phuc hdi cac cong trinh kién tric, twgng dai bing bé tdng tai Viét Nam.

Tir khéa: cong nghé phun phii, phun phii déng, phun tham thau polyme, chdng dn man,

tugng dai bang bé tdng.

& nuéc ta hau hét cac cong trinh kién truc, tugng
dai déu dugc xay dung trén cd s& vat liéu nén la bé
tong. Do anh hudng cla diéu kién khi hau va méi
trudng khi quyén nén bé mat cla bé téong thudng
xuat hién hién tugng hu hdong nhu: &n mon, xam
thuc lam mat tinh thAm my va dan dén gidm tudi tho
cong trinh. Véi viéc ting dung céng nghé phun pht
kim loai két hgp v&i phun phl nhiét polyme tao nén
trén bé mat chi tiét mot I6p phd trang tri va tang kha
nang chéng &n mon réat 16n.

P& nang cao tinh thdm my, tudi tho va gidm chi
phi nguyén vat liéu quy trong qua trinh thi cbng va
phuc hoi nhiing hu hdng cla chi tiét va két cau,
nhiéu gidi phap da dugc dua ra: cai thién céac tinh
chét cla vat liéu, san xuat vat liéu méi va hgp kim.
Trong nhiéu trudng hgp, bé mat vat liéu duge phd
mot I16p bao vé chéng an mon va trang tri.

Co6 nhiéu phudng phap phl trén mat chi tiét va
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két cau cung vdi viéc lya chon vat liéu phi tuy theo
muc dich s dung va diéu kién lam viéc cla chung.
Ngoai ra, sy cai thién chat lugng bé mat cla vat liéu
cling cho phép thiét k€ va ché tao cac may moc,
thiét bi nang suét hon.

Trong bai viét nay, chung toi tap trung gidi thiéu
phuang phap phun phi nhiét khi déng (hoac hgp
kim déng) trén nén bé téng dé tao I6p phu trang tri
cho cac cong trinh tugng dai my thuat va phudng
phap phun nhiét khi bang vat liéu polyme Ién trén
I6p phti déng dé lam tang kh& ning chéng an moén
va chéng sy xam thuc clia méi trudng khi quyén tac
dung lén I6p phd.

Cong nghé phun phi nhiét khi trén nén hé tong
Nguyén ly va sy hinh thanh I6p phd déng trén
nén bé téng
LSp pht kim loai dugc hinh thanh trén bé mat chi

tiét 1a nhd ngudn nhiét ti ngon Ira khi chay hoac
nhd hé quang dién. Nguén nhiét dét nong cac phan



THE STUDY ON APDLICATION OF
BRONZE, AND POLYMER SDPRAY
COATING TECHNOLOGY TO PROTECT
AND DECORATE CONCRETE MONUMENTS
AND OTHER ARCHITECTURAL WORKS

Summary

Spray Coating, one of materials surface
treatment methods, has been used during more
than a half of this century. The principal utilities
of spray coating are to protect the structure

and the machine parts working in different
environments, to restore worn and corroded
machine parts. The development of equipments,
materials and spray technology i3n recent
decades makes spray coating become a separate
science and technology field, significantly
contributing to the humankind’s scientific
progress, bringing great economic benefits in the
fabrication and restoration sector. This article
presents the results of reseach and application
of bronze spray coating and polymer osmotic
spraying technology for the external bronze
coating layer, creating anti-corrosion protection
layer and decorating to restore, concrete
monuments and other architechtural works in
Vietnam.

Keywords: Spray coating technology, bronze
spray coating, polymer osmotic spraying, anti-
corrosion protection, concrete monuments.

tl kim loai phun téi trang thai nong chay ho&c gan
néng chay, dudi ap lyc clia khéng khi hoac hén hop
khi chay, cac phan ti kim loai chuyén déng véi téc
dé rat cao t6i bé mat vat phun tao thanh I6p phun.
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Hinh 1: s0 dé nguyén ly c6ng nghé phun phd nhiét khi
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Phun phd nhiét khi c6 thé tao ra céc I6p phi day (d6
day khoang 20 um dén mot vai mm, tly thudc vao quy
trinh va vat liéu phun), phun trén mét dién tich I6n véi
t6c do bam dinh cao han so véi phuong phap phl khac
nhu dién, vat Iy va hoa chat. Vat liéu dung cho phun
phl nhiét khi bao gém kim loai, hgp kim, gém su, nhya
va vat liéu téng hop... Ching dudc cung c&p & dang bot
ho&dc dang day, nung nong dén trang thai ndng chay
hodc trang thai néng chay mot phan va chuyén dong c6
gia téc nha ap luc khi nén vé phia bé mat chi tiét. Dot
chay hoac phéng dién ho quang thudng dugc s dung
nhu la ngudn nang lugng cho phun nhiét.
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Hinh 2: c4u tric I6p phd kim loai I1én nén bé téng
béng phun phi nhiét khi

CA4u truc I6p phun phl kim loai trén bé mat nén bé
tong vé ban chat déu cé nhiing dic diém tuong dong
S0 VGi I6p phi khi phun 18n bé mat khac (kim loai, hop
kim..) nhu: sy hinh thanh I6p phd, tinh chét, cg tinh..
Nhung c6 mot s6 diém khac biét I6n, d6 1 lién két bam
dinh gitia I6p kim loai phti v&i IGp vat liéu nén:

- D6i v6i phun kim loai I1&n nén kim loai thi lién két
bam dinh dudc hinh thanh khi hai kim loai tiép xutc vdi
nhau, cdc nguyén t clia kim loai nay dugi &nh huédng
cla céac yéu t6 nhiét dong, khuéch tan vao mang cia
kim loai kia tao thanh nhiing viing chuyén tiép. M&i lién
k&t nay phu thudc nhiéu vao nhiét do ti€p xuc va trang
thai bé méat cla kim loai cd ban.

- Doi v6i phun kim loai I&n nén bé tong: do vat liéu
cd ban 1a vat liéu phi kim loai nén lién két bam dinh gitia
IGp pht véi chi tiét khdng ¢ sy khuéch tan vat liéu nén
vGi vat liéu phun ma chd yéu phu thudc vao nhiét do
phun va doé nham bé mét chuén bi cla chi tiét.
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_L6p phl 1&n bé mét can phai c6 do bam dinh cao Vi
bé mat, do x6p thap. Khi thuc hién phun phu, nhiét dan
xudng bé mat cang it cang tot dé tranh rop té€ vi va bién
dang bé mt.

Thiét bi phun pht nhiét khi
S0 dung thiét bi phun day bang ngon IGia oxy - khi
chay.

Hinh 3: d4u phun day béng oxy - khi chay

Tinh nang ky thuat cda thiét bi:
Tiéu hao khi, m3h

+ Axétylen <1,3

+ Oxy <25

+ Khi nén <6,0
Ap sudt khi, MPa

+ Axétylen 0,13-0,15

+ Oxy 0.2-0.3

+ Khi nén 0,3-0,5
Nang suét phun, kg/h <23

Vat liéu phun phi

+ Day phun déng 99,8% Cu: ¢ 3mm

+ Day phun hgp kim déng: Cu - Zn (dong thau),
thanh phan héa hoc: %Cu (61-64); %Sn (0,7-1,5); %Pb
(0,3); %Fe (0,3); %Zn (con lai).

Dac diém cong ngheé phun phi nhiét khi polyme
Nguyén ly céng nghé phun phu nhiét khi polyme
Trong qua trinh hinh thanh I16p phl kim loai ton tai

céc 16 x0p, chiing &nh huéng rét I6n dén chét lugng va

tudi tho cta chi tiét. Nguyén nhan la do tac dong cla
moi trudng khi quyen chuia nhiing tap chét cé tinh axit,

mudi.. chling s& tham th&u vao nhiing 16 rong trén 16

phl va lam tang kha nang &n mon, dan dén giam tuoi

tho. Chinh vi vay, viéc dp dung céng nghé phun ph
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thdm th&u ngoai 16p phi kim loai mot I6p polyme s& cé
vai tro rat 16n trong viéc giam t6i da cac 16 x8p va chéng
dugc hién tugng thdm thau clia mai trudng, béo vé va
gili dudc mau sac cho I6p phl mét cach hiéu qua.

Vat liéu polyme dudc st dung dé tao 16p phl bao
vé cho céc chi tiét, két cdu lam viéc trong moi trudng
mai mon cao, chiu &n mon hoéa hoc.. Ngoai ra, I6p phl
polyme con dugc ting dung dé tang do bén cho I6p phi
kim loai, tranh sy &n mon do tac dong clia moi trudng
bang phuang phap phun phl nhiét khi.

Ban chat clia cong nghé phun thdm thau polyme
lén nén 16p phl (kim loai) la mét trong nhiing phuadng
phéap cong nghé phun phl nhiét khi. Do vat liéu phun la
polyme G dang bot nén dugc st dung trong cac thiét bi
phun bot ngon IGa khi.

Bot phun polyme dudc dua vao ngon IGa cla dau
phun va dugc dét nong, lam néng chay cac hat phun.
Céc phan tli nong chay sau d6 dudc lam toi thanh céac
hat rat nhd va ddy vdi van téc rat nhanh dap lén bé mat
chi tiét phun dudi tac dung cla ap luc khéng khi nén.

Bot phun

Ngon lira khi chay

| Osxitkhichay  Dauphon
| nong chay
Khi nén Vit lidu —*

nén

Hinh 4: so dé nguyén ly c6ng nghé phun pht nhiét khi polyme

Thiét bi phun pht polyme

Hé théng thiét bi phun bot bang ngon lda khi chay
bao gbm cac bd phan chinh sau day: dau phun bot
ngon Ira khi; hé théng cac binh chiia khi chay va khi
oxy; hé théng cép khi nén va cac thiét bi diéu chinh luu
lugng va ap lyc khi...

Hinh 5: d4u phun nhiét khi polyme bét
béng ngon Itia oxy - khi chdy



Tinh nang ky thuat cla thiét bi:
Tiéu hao khi, m®h

+ Axétylen <0,9

+ Oxy <1,75
~ +Khinén 0,4-0,9
Ap suét khi, MPa

+ Axétylen <0,095

+ Oxy <0,15

+ Khi nén <0,25
Céap hat bét, pm 30-160
Nang suat phun, kg/h <9,6

Vét liéu dung trong phun phi polyme

Béang 1: ddc tinh mét s6 loai vat liéu phun

Tinh chatco ly
5 ha Nhiét
Vét liéu phun polyme Ca hat D(;éb:n Pocling, | donong Knoi lugng
(um) Shore D chay (rl/ec?ngs)

(MPa) (C) g
PVDF: Polyvinylidene fluoride 58-137 35-52 D70-80 160 1,78
ECTFE: Ethylenechlorotrifluoroethylene 17-112 31-48 D75 240 1,68
Teflon PFA: Fluoropolymer 15-42 25-30 D63-65 305 2,15
Teflon PTFE: Polytetrafluorethylen 55-263 21-35 D50-68 327 2,13

Keét qua nghién ciiu va thuc nghiém

S{ dung thiét bi phun pht nhiét khi 6xy - khi chay tién
hanh phun thir nghiém trén mét s6 san pham mau véi
chét liéu nén bang bé tdong. K&t qua cho thay:

Ché dé céng nghé phun va két qua dat dugc

Béng 2: théng s6 ché dé phun phi déng

Nhém Théng sé Gia tri Théng tin
Vat liéu co ban + Bé téng
A+ 1A $é 3 mm A
Vat liéu A+ 1A + boéng
phun Vatliéu phun + Hogp kim déng
Pudng kinh day phun & =3 mm
Toc dd cép day 10+15 m/phut
Ap luc khi chay Axétylen 0,15+0,23 MPa
Ché do | Ap luc khi Oxy 0,2:0, 3 MPa
phun | Ap lyc khi nén 0,4:0,6 MPa
Khoéng cach phun 150+250 mm
T&c do phun 25+30 m/phat
Béng 3: théng s6 ché dé phun phid polyme
Nhém Théng sé Gia tri Théng tin
Vat liéu phun Bo6t teflon
Vat liéu phun —
Cd bot 30-160 um
T6c dd cép bét 9,6 kg/giG
Ap Iyc khi chay Axétylen | 0,15+0,23 MPa
Ché 46 oh Ap luc khi Oxy 0,2:0,3 MPa
€ dophuN 145 Iyc khi nén 0,2:0,4 MPa
Khoang céch phun 200+350 mm
T8¢ doé phun 30+40 m/phut

Két qua kiém nghiém thuyc tién

- BGi vGi I6p phl dong trén nén bé téng:

+ P06 bam dinh dugc do kiém trén thié;t bido POSITEST
AT-M (My) tai Trung tam Do ludng, ki€ém dinh va tu van
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ky thuat thiét bi (Vién Nghién ctu Co khi), két qua do
kiém dé bam dinh dat: 2,5-3,0 MPa, phu hgp vdi tiéu
chuédn ASTM D-4541.

+ Chiéu day I6p phu: 0,2-0,5 mm.

- D&i vdi I6p ph déng c6 polyme bé sung:

+ D6 bam dinh: 3,0-3,5 MPa, phu hop véi tiéu chuén
ASTM D-4541.

+ Chiéu day I6p pht: 0,1-0,15 mm.

- D6 bén &n mon cla I6p phi duge kiém tra, danh
gia trén 2 loai mau th (mau I6p phd dong va mau I6p
phl déng cé polyme bé sung) theo phucng phap phun
mu mudi [NaCl 0,05%, (NH,),SO, 0,35%, pH 5,9-5,4]
trong 120 gid tai Vién Ky thuat Nhiét déi (Vién Han l1am
Khoa hoc va Céng nghé Viét Nam), tiéu chuén danh gia:
ASTM G85-02 Annex AS5.

+ LGp phl dong trén nén bé tdng dat chiéu day tuang
Ungla 0,2-0,5 mm va do bam dinh 2,5-3,0 MPa.

+ L6p phl déng cé polyme bé sung dat chiéu day
tuong ung la 0,1-0,15 mm va dé bam dinh 3,0-3,5 MPa.

Kétluan

Qua qua trinh nghién ctu Iy thuyét két hop vai thuc
nghiém phun phd trén mot sé san pham mau tai Phong
thi nghiém trong diém cong nghé han va xUi ly bé mét
(Vién Nghién ctiu Co khi), nhdm nghién ctiu da thyc hién
dugc mot s6 ndi dung chl yéu sau day:

- Nghién ciu dac diém nguyén Iy va sy hinh thanh
I6p pht kim loai khi phun pha trén nén vat liéu bang bé
tong.

- Lua chon phuang phap, thiét bi phun phu hgp va
thiét lap cac théng sd céng nghé phun pht dong va hop
kim dong trén nén bé tong.

- Thiét 1ap quy trinh cong nghé phun phl véi cac
thong s6 phun hgp ly.

- Nghién ctu va thyc nghiém phun nhiét khi polyme tao
I6p phu thAm th&u ngoai dé bao vé cho IGp phd dong =
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